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ABSTRACT 


A  study  of  the  breeding  biology  of  Franklin’s  Gull,  Larus 
pipixcan,  was  carried  out  in  central  Alberta  during  the  breeding  seasons 
of  1964,  1965  and  1966 0 

The  previous  year’s  emergent  vegetation,  Scirpus  acutug  or  Typha 
latlfolia,  provides  a  foundation  and  the  material  for  nest  building 0 
Preferred  nesting  sites  are  those  nearest  open  water e 

Laying  began  on  May  12,  1965  and  lasted  21  days,  with  the  peak 
on  May  22 „  The  average  laying  interval  between  egg  I  and  egg  II  was 
2.  35  days  and  between  egg  II  and  egg  III  was  1„96  days0  The  average  clutch 
for  areas  of  minimal  disturbance  was  2.16  and  the  average  egg  size  was 
36.0 ?  by  51.92  mm0  Laying  of  replacement  clutches  by  adults  and  laying 
by  gulls  with  immature  plumage  occurred. 

Incubation  lasted  an  average  of  24c6  days,  beginning  with  the  laying 
of  egg  I  and  increasing  in  intensity  with  completion  of  the  clutch.  Both 
sexes  shared  in  incubation  duties,  with  an  average  shift  of  two  hours  and 
39  minutes.  The  period  of  most  rapid  embryonic  weight  increase  occurred 
between  6  days  to  10.5  days?  a  doubling  in  weight  occurred  every  lj  days. 
Chicks  took  an  average  of  two  days  to  emerge  from  the  egg.  Hatching  com¬ 
menced  June  9,  in  1965  „  lasted  1?  days,  and  had  its  mean  June  15„  For 
all  nests  studied,  two- thirds  of  the  eggs  did  not  hatch?  of  these,  the 
greatest  loss,  66  percent,  was  due  to  destruction  by  Franklin’s  Gulls. 

The  reproductive  success  for  the  least  disturbed  areas  was  a  hatching 
success  of  1.69  and  a  fledging  success  of  0.34  young  per  clutch.  The 
young  require  30  days  to  fledge. 

Disturbance  by  the  author  lowered  reproductive  success.  Disturbance 
occurring  during  nes t=marking  was  the  most  detrimental.  Nest-marking 
dates  just  prior  to  the  peak  of  laying  or  hatching  showed  the  least 


, 


detrimental  effects .  Study  areas  of  minimal  disturbance  had  a  55  percent 
higher  batching  success  tha&i  areas  of  maximal  disturbance. 

The  male  reproductive  tract  was  in  a  more  advanced  stage  of  develop- 
meat  'than  was  that  of  the  female  at  the  time  of  the  adults"  arrival  at  the 
breeding  ground 0  Males  tended  to  be  larger  than  females  for  14  external 
measurements.  A  m bill  index’8  obtained  by  multiplying  11  bill  length”  times 
wbiXX  depth  at  base”  separated  the  sexes  in  the  adult  birds  80  percent 
of  th©  tim©0 

The  bursa  in  the  youngest  adult  Franklin’s  Gull  appears  to  'be  larger 
than  in  older  birds,  decreases  in  size  gradually  as  the  bird  ages,  and 
finally  disappears  when  the  bird  reaches  maturity.  Six  wing  classes  based 
on  the  coloration  of  the  two  outermost  primaries  were  distinguished  for 
the  adult  Franklin ®s  Gulls;  confirmation  ©f  ages  may  demonstrate  that 

maximal  amounts  of  black  coloration  are  associated  With  younger  -  ages  ".while 

■ 

minimal  amounts  are  associated  with  the  oldest  adults  . 

Food  items  of  the  adults  consisted  of  88  percent  Insecta,  of  which 
4-5  percent  war®  OoXeeptera* 

Average  residues  bsCLew  a  toxic  level  of  Dieldrin  and  DDT,  with  its 
breakdown  products  DDD  and  DDE,  were  found  in  adults,  young  and  eggs. 

No  major  differences  in  pesticide  levels  were  found  among  adults,  young 
and  eggs  0  It  appears  that  the  residues  are  obtained  on  the  wintering 
grounds  and  migration  routes,  since  the  levels  'tend  to  decrease  dufc&ng 
residence  in  Alberta.  Residue  levels  in  young  birds  found  dead  were 
slightly  lower  than  those  in  live  young.  Interaction  between  pesticide 
levels  and  starvation  may  contribute  to  death  in  some  young  gulls. 
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INTRODUCTION 

A  study  of  Franklin's  Gulls,  Larus  pipixcan,  was  conducted  on 
colonies  at  Big  Lake  and  Hay  Lakes,  Alberta  during  1964,  1965  and 
19660  The  primary  objective  of  this  research  was  to  expand  the 
knowledge  of  the  breeding  biology  of  Franklin’s  Gulls  so  that  a  com¬ 
parison  could  be  made  with  various  related  old  world  gulls,  particu¬ 
larly  Black-headed  Gulls ,  Laras  ridibundus 0  •  The  data  available  in  the 
literature  on  this  species  is  meager 0  The  only  extensive  data  on  the 
breeding  biology  was  contributed  by  Bent  (1921),  who  gives  a  general 
description  of  the  colony,  construction  and  size  of  nests,  size  of 
eggs,  feeding,  plumages,  and  breeding  and  winter  ranges „  Other  contri¬ 
butions  were  concerned  with  more  specific  aspects 0  Ridgeway  (1919) 
gives  a  description  of  the  plumages  and  several  external  measurements 
from  five  adult  males  and  four  adult  females „  Dwight  (1925)  gives 
several  external  measurements  for  14  adult  males  and  12  females,  but  his 
primary  concern  is  a  description  of  the  various  plumages,  Moynihan 
(1955)  compares  some  of  the  behavior  patterns  of  Franklin's  Gulls  with 
other  species 0  He  states  that  the  aerial  hostile  behavior  of  Franklin's 
GuHs  is  similar  to  that  of  Ring-billed  Gulls  (Larus  delawarensis )  and 
hooded  gulls,  namely  Laughing  Gulls  (Larus  atricilla) ,  Black-headed  Gulls 
and  Little  Gulls  (Larus  minutus ) 0  The  hostile  displays  of  adult  Franklin's 
Gulls  on  the  ground  or  water  are  suggestive  of  Laughing  Gulls „  This  is 
particularly  true  of  the  ’’Long  Call51  patterns  (Moynihan,  1955)°  He  also 
notes  that  the  adult  "non-aerial  patterns’1  of  Franklin's  Gulls  have  homo- 
Xogues  in  those  of  Ring-billed  Gulls 0  Rottweiler  (I960)  has  some  unpub¬ 
lished  information  on  the  nests  of  Franklin's  Gulls  but  deals  primarily  with 


I 

■ 
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food  items  of  the  gulls 0  H@  found  the  most  abundant  food  item  to  be 
1m  ©(its  0 

Several  authors  (Drost  ©t  alos  1961  §  Paludan,  1951?  Tinbergen,  1953, 
1959  o  Vermeer,  1963 9  196?)  have  e@ndu.oted  studies  of  the  breeding  biology 
@f  four-syoi®  gulls 9  i0©0  gulls  which  appear  to  require  three  or  four 
years  t®  reach  sexual  Bmtur±ty0  These  gulls  nest  ©n  the  ground,  mainly 
®n  islands o  This  is  in  sharp  contrast  to  to©  floating  nests  constructed 
ty  FrarMiris  Gulls  0  The  Black-headed  Gull  of  Europe  is  a  two-cycle 
species 9  i0@o  normally  requiring  two  years  to  attain  sexual  maturity,, 
Franklin to  Gulls  also  appear  to  be  a  twoocycle  species 0  Requirements  for 
nesting  of  these  tv®  species  are  very  similar 0  Other  data  proved  to  b© 
similar  as  w©lXc  F®r  this  reason,  the  author  compared  the  data  on 

I 

Franklin to  Gulls  primarily  with  that  @m  Black-headed  Gulls  0 

Franklin  to  Gulls  breed  from  the  Canadian  prairies  south  to  Oregon 
(M&Xhtw  Lake),  Utah  (Great  Salt  Lake),  northeastern  South  Dakota,  and 
norths©®  tern  I@wa0  They  winter  from  Guatemala  to  Chile  on  the  Pacific 
and  m  Caribbean  Islands  and  Marie®  on  toe  Atlantic  Ocean  (Ao0oUo  Check¬ 
list,  1957) c 

T©  extend  the  data  ©n  the  breeding  biology  ©f  Franklin to  Gulls,  the 
following  aspects  were  studied?  habitat  requirements,  laying,  incubation, 
growth  of  embryos,  hatching,  growth  of  the  young,  reproductive  success, 
disturbing®  by  investigator,  gonadal  cycle,  sexual  dimorphism,  food  and 
p@s ticid®  res idues  0 

Various  problems  arose  during  to©  study „  The  first  problem  was  the 
difficulty  of  movement  by  to©  author  within  to©  colonies  0  Heavy  vegeta¬ 
tive  cover  and  shallow  water  precluded  to©  us©  of  a  b©at0  Movement  on 
foot  was  to©  only  reasonable  mod©  of  travel 0  The  very  muddy  bottom 


■ 


' 


3 


(averaging  approximately  18  inches  deep)  and  the  thick  cover  of  vegetation 
produced  a  situation  in  which  movement  on  foot  was  extremely  difficult  and 
time  consuming,, 

The  second  major  problem  arose  from  the  "shyness1"  of  these  birds 0 
Marking  of  nests,  eggs  and  daily  checks  of  nests  contributed  to  a  high 
rate  of  abandonment  The  initial  field  techniques  utilized  in  1964  at 
Big  Lake  accelerated  the  rate  of  abandonment  The  colony  at  Big  Lake 
was  considered  a  transient  colony  (a  result  of  the  fluctuating  water 
levels )0  The  research  was  then  relocated  to  a  well  established  gull  colony 
at  Hay  Lakes  midway  through  1964„  Disturbance  by  the  investigator  was 
not  established  as  the  main  factor  influencing  abandonment  until  1965„ 

In  1965,  new  field  techniques  were  employed  to  minimize  disturbance » 
Separate  groups  of  nests  were  studied  for  different  phases  of  the  breeding 
cycle,  i0e0  laying,  incubation  and  growth  of  the  young 0 

The  data  for  the  thesis  were  selected  from  the  nests  subjected  to 
minimal  disturbance  by  the  investigator,,  Only  the  sections  entitled  "Fate 
of  Eggs"  and  "Effects  of  Investigator"  include  data  from  nests  which  were 
disturbed  both  minimally  and  maximally,,  Although  some  of  the  sample  sizes 
were  small,  the  author  feels  that  the  information  presented  on  Franklin's 
Gulls  is  representative  of  the  species  in  central  Alberta „ 


' 
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In  1964 ,  newly  constructed  nests  were  located  and  marked  with  five 
feet  long  wooden  s takes ,  the  upper  six  inches  of  which  were  painted 
"international  orange"  to  facilitate  sigh ting 0  The  stakes  were  numbered 
in  black  ink  with  a  felt  marking  pen„  Each  stake  was  placed  one  foot 
northwest  of  the  outer  rim  of  the  nest0 

In  1965,  unpainted,  wooden  stakes  six  feet  in  length  were  used0 
Several  bundles  of  pre-numbered  stakes  were  deposited  at  various  locations 
throughout  the  study  area  prior  to  the  arrival  of  the  birds 0  This 
facilitated  the  marking  of  the  nests  and  reduced  abandonment  by  decreasing 
the  total  time  spent  in  the  area,  and  hence,  decreasing  disturbance  of 
environmental  conditions 0 

During  three  years,  a  total  of  929  nests  were  raarked0  At  Big  Lake 
in  1964,  345  nests  were  arbitrarily  divided  by  the  author  into  seven  study 
areas  2  A  (71  nests),  B  (50),  B»  (5),  C  (82),  D  (30),  E  (81),  and  F  (26). 
That  same  year  at  Hay  Lakes,  61  nests  were  studied^  area  X  (14  nests), 

W  (36)  and  Z  (11)0  Because  it  was  thought  that  the  high  rate  of  abandon¬ 
ment  at  Big  Lake  in  1964  was  due  to  the  temporary  nature  of  the  colony, 
a  sample  was  studied  at  Hay  Lakes  each  of  the  following  two  years „  In 
1965,  392  nests  were  marked  at  Hay  Lakes  to  validate  the  material  from 
the  previous  year's  345  nests 0  These  nests  were  arbitrarily  divided  by 
the  author  into  six  study  areas 2  J  (146  nests),  U  (32),  L  (75),  M  (64), 
G-N  (36)  and  SP  (39) °  That  same  year  at  that  location,  76  nests  were 
marked  to  compare  with  the  results  from  the  61  nests  in  1964 0  These 
were  divided  into  study  areas 2  500  (22  nests),  600  (23),  700  (17)  and 

800  (14),  (Figc  l)o  In  1966,  42  nests  were  arbitrarily  divided  into 
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Fig,  to  Aerial  photo  of  colony  at  Hay  Lakes,  Alberta  with  locations  of 

the  designated  study  areas 0  The  numbers  59  6,  ?,  and  8  represent 
fenced  areas  500,  600,  700,  and  800  respectively „ 
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four  study  areas s  P  (5  nests),  Q  (8),  R  (11)  and  AN  (18) 0  That  year, 

13  nests  were  marked  for  observation  of  incubating  behavior 0  The  nests 
war©  cheeked  ©nee  daily  in  1964*  In  1965  and  1966,  the  nests  were  checked 

three  times  daily  with  the  exception  of  study  areas  SP9  fC'O,  600,  ?00, 

and  8G0*  Transportation  between  groups  of  nests  at  one  colony  was  by 
a  small  teat  and  motor*  Movement  within  each  group  of  nests  was  on  foot* 

As  eggs  were  laid,  th©3r  w©r©  marked  with  a  felt  marking  pen*  The 

©ggs  were  marked  with  Roman  numerals  on  two  sides  while  they  were  lying 
in  the  nest*  Only  the  tip  of  the  pen  touched  the  eggs  0  The  eggs  were 
not  handled  @r  disturbed  in  any  other  way0  Laying  intervals,  construction 
of  nests,  loss  of  eggs  and  abandonment  were  recorded  for  the  laying  period,, 
In  1964,  this  information  was  recorded  in  a  notebook,,  In  1965,  the 
information  was  recorded  on  individual  nest  record  cards,  which  were 
punched  and  put  on  a  ring  binder 0  The  nest  record  cards  speeded  up  the 
daily  nest  checking  and  the  final  analysis  ©f  th©  datac 

Of  th©  3^'5  nests  marked  in  1964  at  Big  Lake,  „lil  were  checked  through 
the  incubation  period  t@  hatching*  The  remainder,  because  of  abandonment, 
were  not  checked  after  May  3io  Of  the  392  nests  marked  in  19659  area 
SP,  with  39  nests,  was  checked  through  th©  incubation  period  to  hatching* 

The  remainder  of  th©  nests  were  not  cheeked  after  June  8  because  of  abandon- 
ment0  Information,  such  as  duration  of  the  incubation  period,  loss  ©f 
eggs,  construction  of  nests  and  hatching  success,  was  obtained  from  these 
150  nests  (ill  plus  39  which  were  checked  to  hatching). 

In  1964,  61  nests  and  in  1965,  ?6  nests,  were  fenced  off  at  Hay  Lakes 
during  th©  incubation  period*  The  fencing  was  required  because  young 
Franklin0®  Gulls  do  not  appear  to  remain  in  th©  vicinity  of  the  nest  after 
‘two  days  of  age  (Fig*  2)*  The  fenced  areas  in  1964,  with  their  correspond- 
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Fig0  2„ 


A  f ensed  area  for 


studying  growth  of  young  at  Hay  Lakes; 


Jim©  li,  1965a 


Alberta 
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ing  number  of  nests  weres  X  (14  nests),  W  (36),  and  Z  (11) §  and  in 
1965 s  500  (22  nests),  600  (23),  700  (17),  and  800  (14).  The  fenced 
areas  were  circular  in  shape.  The  fence  consisted  of  one-inch  wire  mesh, 
three  feet  in  height,  supported  by  two  by  two  inch  wooden  posts  about  ten 
feet  apart.  The  bottom  of  the  mesh  was  submerged  six  inches  below  the 
water  level 0  The  nests  within  the  fenced  areas  were  marked  with  numbered 
lathes.  The  lathes  were  placed  one  foot  northwest  of  the  outer  rim  of 
the  nests 0  Sizes  of  clutches,  hatching  success,  growth  rates  of  the  young, 
mortality  of  the  young  and  fledging  success  were  recorded. 

As  the  eggs  hatched  in  the  fenced  areas,  the  young  were  banded  with 
numbered,  colored,  expanding  plastic  leg  bands.  The  plastic  bands  were 
later  replaced  with  U.  Se  Fish  and  Wildlife  aluminum  leg  bands  when  the 
young  were  recaptured.  The  young  were  weighed  daily,  to  the  nearest  gram, 
with  a  Welch  spring  scale,  until  fledging  or  death. 

In  1966,  at  Hay  Lakes,  the  following  areas  were  designated  for  the 
collection  of  known-  aged  embryos s  P  (5  nests),  Q  (8),  R  (11)  and  AN  (18). 
Fifty-six  eggs  were  collected  individually  at  various  stages  of  develop¬ 
ment,  ranging  from  seven  to  24  days  of  incubation.  The  embryos  from  each 
nest  were  designated  A,  B,  and  C,  corresponding  to  eggs  I,  II,  and  III 
respectively.  The  breadth  and  length  of  each  egg  were  measured  with 
vernier  calipers.  The  embryo  was  then  extracted  from  the  egg  and  the 
yolk  sac  removed.  Embryos  were  preserved  in  10  percent  formalin.  After 
preservation,  embryos  were  blotted  with  absorbent  paper  to  remove  excess 
moisture  and  then  weighed  on  a  Mettler  Type  B-6  scale  to  the  nearest  1/100 
of  a  gram.  As  eggs  were  collected  from  the  nests,  they  were  replaced  with 
eggs  from  an  unstudied  portion  of  the  colony  in  order  to  test  the  accep¬ 
tance  and  incubation  of  replacement  eggs  by  the  adults. 
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Also  in  1966,  at  Hay  Lakes,  13  nests  were  marked  for  observation., 

Adult  incubating  behavior  was  observed  for  a  period  of  12  days.  The  high, 
thick  vegetative  cover  precluded  the  observation  of  a  greater  number  of 
nests  from  a  single  observation  point.  From  eight  of  these  nests,  one 
member  of  each  pair  was  trapped  on  the  nest  and  marked  with  various 
colors  of  paint.  The  length  of  incubation  shifts  on  each  of  these  nests 
was  recorded  by  observation.  All  13  nests  were  utilized  to  determine  the 
rate  of  abandonment  of  the  nests.  Abandonment  was  recorded  with  refer¬ 
ence  to  date  of  marking  of  nests,  color-marking  of  adults  and  distance 
of  nests  from  the  blind.  Measurements  of  distance  between  nests  were 
taken  with  a  100-foot  tape-measure.  The  nests  were  located  from  18  to 
73  feet  from  the  blind.  Direction  of  the  nests  from  the  blind  was  deter¬ 
mined  by  a  compass.  Observations  were  conducted  from  a  green  canvas, 
roofed  shelter,  four  by  four  by  four  feet.  A  pair  of  7  by  50  binoculars 
and  a  20-power  spotting  scope  with  a  tripod  were  utilized  for  the 
obs  ervations . 

During  the  breeding  seasons  of  1964,  1965  and  1966,  100  adult  male 
gulls  and  70  female  gulls  were  killed,  at  a  rate  of  about  two  of  each  sex 
per  week.  These  birds  were  taken  from  an  unmarked  portion  of  the  colony, 
about  one-half  mile  from  the  study  areas.  Fourteen  external  measurements 
were  taken  on  the  birds  in  the  hope  of  finding  characteristics  which  would 
separate  the  sexes.  Since  some  of  the  specimens  were  partially  damaged,  the 
total  numbers  of  individual  measurements  vary.  Measurements  were  taken  with 
vernier  calipers,  except  for  larger  measurements  which  were  taken  with  a  meter 
stick.  All  measurements  are  expressed  in  millimeters.  A  detailed  description 
of  the  measurements  may  be  found  in  Appendix  I.  Color  patterns  for  the  wing 
tips  were  recorded  for  each  specimen.  Among  the  coloring  of  the  wing 
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patterns  ©f  th©  adult  gulls,  the  author  had  hoped  to  find  an  ag© 
ffihara©teristi®0  According  t©  Dwight  (1925)  and  Godfrey  (1966),  only  three 
ag©  glasses  ©an  b®  readily  separated 2  the  mature  adult,  the  immature  or 
one-year-old  bird  and  'the  young  of  th©  year,  referred  to  as  juveniles 
(Figs0  3  4)0  In  eon junction  with  ag©  characteristics,  1,132  juvenal 

gulls  w@r@  banded  just  before  fledging  at  Hay  Lakes  in  1964.,  No  banded 
birds  were  recovered  at  Hay  Lakes  in,  1965  or  1966,  hence  no  known-aged 
immatur®  or  adult  birds  were  collected,, 

Birds  were  collected  at  ©ae-week  intervals  ‘throughout  the  breeding 
season  ©f  1966 0  The  esephagi,  with  their  undigested  food  materials  from 
27  gulls,  w-er©  preserved  in  ?0  percent  alcohol  for  food  analysis.  The 
velum©  ©f  food,  to  th©  nearest  cubic  centimeter,  was  obtained  by  adding 
tee'  food  t@  a  graduated  cylinder,  partially  filled  with,  water,  and  mea¬ 
suring  the  displacement  @f  water.  Food  items  ware  classified  to  family 
where  possible. 

The  length  ©f  the  left  testis  for  adult  males  and  the  diameters  of 
tee  pro-  and  pc® tovixlatory  follicles  for  adult  females  were  recorded  to 
tee  nearest  Q„i  mm.  Th©  oviducts  were  weighed  on  a  Hettler  Type  B-6 
seal©  to  the  nearest  i/i£)0  of  a  gram.  Th©  length  and  width  of  the  bursa 
©£  Fabricius,  when  present,  were  recorded  for  all  birds. 

In  i966,  at  Hay  Lakes,  2 6  adult  gulls  were  collected  upon  arrival, 
at  tee  colony.  As  well,  30  eggs,  26  living  young,  26  dead  young  and  26 
adults  prior  to  departure  from  the  colony  were  collected.  These  speci¬ 
mens  were  submitted  to  Dr.  D0  J.  Ecohiehon  for  pesticide  residue  analysis. 
Sample  vises  were  witein  the  range  recommended  by  tee  analyst.  Upon 
©oUeetiou,  th©  birds  and  eggs  were  individually  wrapped,  first  in  news¬ 
paper,  teen  in  plastic  bags,  and  frozen.  They  were  packed  in  dry  ice  and 


Fig0  3»  Adult  (top)  and  fama&tTar©p  ©r  one-year-old,  Franklin^  Gull 
(bottom).  June  23,  1965 » 
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Fig „  40  Jwenal  Franklin’s  GtslX  at  fledging 0  July  10,  1 966 „  The  angle 
of  “Hi©  photograph  does  not  allow  a  clear  display  of  the  terminal 
whit©  band  ©n  the  tail0 
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shipped  by  air  to  the  veterinary  college  at  Guelph,  Ontario „  The  uro- 
pygeal  glands,  livers,  brains,  and  gastrointestinal  tracts  were  checked 
for  Lindane,  Heptaehlor,  Aldrin,  Telodrin,  Dieldrin,  DDT,  DDD,  DDE,  Endrin 
and  Methoxyehlor.  The  gas  chromatographic  method  was  used  to  analyze  for 
these  residues,, 

All  major  field  techniques,  plus  the  marking  date,  were  examined  to 
determine  the  influence  of  human  disturbance  on  reproductive  success. 

Nest  density  was  determined  by  measuring  the  area  of  four  fenced 
study  plots  used  in  19&5  an<!  counting  the  number  of  nests  in  each  plot. 

A  100-foot  tape-measure  was  used  to  determine  the  number  of  square  feet 
per  area.  When  peripheral  nests  were  to  be  excluded  from  the  fenced  areas, 
the  fence  was  placed  an  equal  distance  between  the  excluded  nest  and  the 
nearest  enclosed  nest. 

Estimates  of  dominant  emergent  vegetative  cover  were  calculated  at 
both  Big  Lake  and  Hay  Lakes.  This  was  accomplished  by  means  of  linear 
transects  with  a  100-foot  tape-measure.  A  total  of  ten  random  transects 
were  taken  at  each  location.  The  transects  were  measured  during  May  on 
the  remaining  previous  year’s  growth.  The  coverage  is  given  in  percent 
and  represents  the  number  of  feet  on  which  the  coverage  was  total. 


. 
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STUDY  AREAS 

The  stud y  areas  wero  Xoe&ted  in  central  Alberta  in.  the  aspen  park- 
land.  When  conditions  are  normal,  precipitation  during  the  gulls  * 
resides®©  is  relatively  low,  with  monthly  averages  increasing  from  one 
inch  to  two  and  three-quarter  inches  from  April  through  July.  Bird  (1961) 
describes  the  aspen  parkland  as  containing  two  major  plant  communities, 
forest  and  grassland.  They  are  intermingled  with  more  or  less  solid 
stands  ©f  aspen  and  aquatic  communities . 

The  Big  Lake  study  area  is  near  the  town  of  St.  Albert,  10  miles 
northwest  of  Edmonton,  Alberta,  Canada.  The  Hay  Lakes  study  areas,  near 
the  eity  of  Gamrose,  is  approximately  30  miles  southeast  of  Edmonton, 
Alberta  (Fig.  5)»  The  greatest  proportion  of  the  field  research  was 
carried  out  at  Hay  Lakes . 

Big  Lake  has  two  inlets,  A  tin  Creek  and  the  Sturgeon  River,  and  one 
outlet,  the  Sturgeon  River  (Fig„  6).  The  Sturgeon  River  inlet  contributes 
t@  large  fluctuations  of  the  water  level.  During  periods  of  high  precipi¬ 
tation  the  Sturgeon  River,  which  drains  a  large  area,  causes  the  lake  to 
rise.  It  was  for  this  reason  that  Franklin* s  Gulls  did  not  nest  at  Big 
Lake  during  the  summers  ©f  1965  and  1966.  The  lake  level  was  so  high 
during  these  fe,  summers  that  the  emergent  vegetation,  cattail  (Typha 
latsfjiOlb;,)  and.  rounds tarn  bulrushes  (Soirpus  sp. ),  was  submerged, 
thus  completely  eliminating  the  gulls*  nesting  sites  and  destroying 
materials  for  ©obstruction  ©f  nests.  Bent  (1921)  found  that  extreme 
eendiidons,  ±„©„  a  considerable  reduction  in  the  emergent  vegetation, 
prevented  FVanKLin*®  Gulls  from  nesting  at  a  previously  used  location. 


Am  a  result  of  the  varying  water  level  at  Big  Lake,  the  colony  of 
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Fig,  5 


0  Portion  of  central  Albania  showing  locations  of  study  areas  at 


Big  Lais©  and  Hay  Lakes, 
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Fig.  6*  Map  rf  Big  Lake,  Alberta  with  locations  of  ‘the  designated  study 

areais  0 
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Fi&nklin*g  Gulls  doss  not  appear  to  be  well  established. 

The  dominant  emergent  vegetation  at  Big  Lake  in  1964  was  Typha  lati- 
folia o  comprising  more  than  an  estimated  90  percent  of  the  total  vegeta¬ 
tion,  wMl©  much  lesser  amounts  of  Soirpus  sp0  occurred.  The  emergent 
vegetation  at  Big  Lake  in  the  areas  adjacent  to  the  Atim  Creek  inlet 
extends  an  estimated  50  yards  back  from  the  edge  of  the  open  water.  The 
emergent  vegetation  encircling  the  slough  location  extended  an  estimated 
twenty  yards  from  the  shore  to  the  edge  of  the  open  pools  of  water  (Fig.  6). 

Table  I  lists  the  other  species  of  birds  which  were  nesting  within 
and  adjacent  to  the  gull  colonies.  No  other  species  of  gull  was  found 
nesting  at  Big  Lake  or  Hay  Lakes. 

The  gull  colony  at  Big  Lake  in  1964  was  estimated  to  contain  500 
pairs  of  adult  gulls.  For  this  species ,  this  is  relatively  small  in  size. 
Some  Franklin* s  Gull  ©denies  have  been  estimated  at  40,000  birds 
(Bent,  1921). 

The  majority  ef  gulls  at  Big  Lake  nested  on  the  west  side  of  the  lake 
adja  :*.©nt  to  an  inlet,  Atim  Creek.  Some  gulls  were  nesting  on  the  north 
side  of  this  ©reek,  but  the  majority  were  on  the  south  side.  Another 
colony  was  located  encircling  a  slough  which  was  located  one-fourth  of 
a  mil©  west  of  the  main  lake  shore  and  south  of  Atim  Creek  (Fig.  6). 

In  all  eases  at  Big  Lake,  the  gulls  were  nesting  in  emergent  Typha  lati- 
folia.  which  was  utilized  in  the  nest  construction.  The  water  depth  in 
the  nost  areas  averaged  one  foot.  The  deepest  water  in  the  lake  in  a 
normal,  year  is  three  feet. 

Hay  Lakes,  in  contrast,  has  no  natural  inlet  or  outlet;  but  at  the 
south  end  it  doer  have  a  mu-made  drainage  ditch  that  was  constructed 
in  195? e  The  ditch  varies  from  4  feet  to  5  feet  in  width  and  from  1 


18 


Tati®  Ic 


Species  of  birds  foiond  nesting  within  and  adjacent 
to  Franklin ?s  GiOJL  colonies  at  Big  Lake  and  Hay 
Lakes,  Alberta, 


Species 


Location 
Big  Hay 

Lake  Lakes 


Eared  Grebe  (Podjeeps 
Canada  Goes©  (Br&t.ta  canadensis  1 
Mallard  (Anas  platyrhyn@h©s ) 
GadsraH  (Aims  strep  era) 

Pintail  (Anas  acuta) 


American  Widgeon  (Hareea  americ 


Shoveler  (SpattCLa  elypeatal 


Teal  (Anas  diseors 


Gr©©n~wlaged  Teal  (Anas  ear,- ilinens is, 
Reread  (Ayiiiva  aiaeriea: 


Lesser  Scaup  (Aygiya.  af finis) 

Canvas  back  (Ayihya  Tails  ineria] 

Ruddy  Dndk  (Ox^rga  jja-maicsns  is  ] 

Sera  (Poraana  carol  Am) 

American  Coot  (Fcjli^a  americ&n 
Wilson 5  s  Fhalarope  (Stegsaopng  trlor-I 


BLa  ik  T©r:;i  (CTr.lMoni&s  nig©r] 


Common  Snipe  ( CaoeljLs,  gaHinago) 

*•  av  ,.n;-sCt«<Mirenxm7irm;_i  «>^-'^a=.«Tgiainrua  mrtr  «m  m  traws  a 

Long-blUad  Marsh  Wren  ( Telmatod^tes  pains iris) 
Red-winged  Blackbird  (Agelalns  phoenicens ) 
Yeilovy-haaded  Blackbird  (Xanthoeephalias  xanthoo 
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te  2  feet  i-i  depth o  it  drains  Hay  Lakes  into  Bittern  Lake  which  is  three 
miles  southeast.  At  the  opening  of  the  ditch  in  1957,  the  lake  level 
dropped  two  feet.  Until  the  construction  of  the  ditch,  the  gulls  nested 
at  the  south  end  of  the  lake.  In  the  spring  of  1958,  when  the  drop  in 
water  level  reduced  the  quantity  of  emergent  vegetation  at  the  south  end 
of  the  lake,  the  gulls  moved  to  the  north  end.  The  colony  was  then  located 
in  the  emergent  vegetation  off  the  end  and  on  both  sides  of  the  point  of 
land  extending  into  the  mtd-norhh  end  of  Hay  Lakes  (Fig.  7).  The  move 
was  observed  by  Dr.  C.  G.  Haznpson  (pers.  comm.).  To  date,  the  gulls  have 
nested  at  the  north  end  of  the  lake.  The  operation  of  the  drainage  ditch 
maintained  the  water  level  at  Hay  Lakes  at  a  relatively  constant  depth 
during  the  breeding  seasons  ©f  1964,  1965  and  19 66.  The  colony  at  Hay 
Lakes  dates  hack  at  least  tO  years  and  appears  to  be  well  established. 
Farley  (1932)  estimated  the  Big  Hay  Lake  colony  to  number  5,000  pairs  in 
1931  o  The  colony  remained  relatively  stable  in  size  (2,000  pairs  of  adult 
gulls)  throughout  the  study  period. 

Bent  (1921)  reported  the  water  to  be  from  two  to  three  feet  deep  in 
a  Franklin*®  Gull  colony  at  Heron  Lake,  Minnesota  in  1899.  In  Saskatchewan 
in  1905,  he  found  water  not  over  knee  deep  among  Franklin*®  Gulls*  nests. 
R^thweilaar  (i960)  found  the  water  level  at  Freezout  Lake,  Montana,  to  vary 
from  zar©  to  six  inches  among  Franklin *s  Gulls*  nests.  The  water  under 
nests  at  Hay  Lakes  averaged  one  foot  in  depth.  The  water  in  the  centre 
of  Hay  Lakes  averaged  three  feet  in  depth..  The  depth  of  water  is  relevant 
mainly  as  a  necessary  condition  for  the  growth  of  Selrpus  and  Typha. 

The  primary  emergent  vegetation  at  Hay  Lakes  was  Selrpus  acutus 
comprising  an  estimated  90  percent  of  the  total  vegetative  cover.  The 
remainder  was  mainly  Typha  latlfoila.  The  gulls  at  Hay  Lakes ,  unlike 
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Fig, 


Aerial  v± m  of  read  beds  ( ©enter) 


used  by  nesting  Franklin’s  Gnlls 


at  Hay  Lakes ,  Alberta  „  Angus  t  8,  1966  0 
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th®  c©l@isy  at  Big  L&k©,  nest  in  S&lrpus  aeutus  and  utilize  this  material 
for  nest  construction.  The  average  extension  of  the  emergent  vegetation 
tmm  the  dr j  shore  line  to  th©  edge  of  the  open  water  is  100  yards .  This 
extension  of  vegetation  is  interspersed  with  small  open  pools. 

The  variation  in  the  density  and  height  of  the  emergent  vegetation 
is  considerable  at  both  colonies  from  the  time  the  gulls  first  arrive 
until  they  depart.  At  arrival,  only  th©  previous  year T s  growth  exists 
and  is  bant  over,  broken,  and  does  not  eoneeal  th©  nests.  By  the  end 
of  the  incubation  period,  th©  new  emergent  vegetation  is  two  to  three 
feet  above  the  water  and  is  thick  ©no ugh  t©  conceal  the  nests.  When 
th©  young  guHs  Hedge,  some  thirty  days  later,  the  emergent  vegetation 
is  extremely  high,  averaging  six  feet  above  the  water  level.  At  this 
time  it  is  difficult  t©  traverse  the  area. 


. 
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RESULTS  MD  DISCUSSION 


Migration  and  Banding 

Rowan  (1928)  banded  $,000  young  Franklin1 s  Gulls  at  BeaverhiH 
Lake,  Alberta,  There  appeal1  to  be  no  recorded  recoveries . 

DuMont  (194-1),  who  studied  the  localities  where  96  Franklin's  Gulls 
were  recovered  from  23, 9il  banded  birds,  emphasised  the  comparatively 
narrow  migration  route.  These  gulls  follow  a  migration  route  that 
extends  from  the  prairie  provinces  of  Canada,  southward  through  the  Missis¬ 
sippi  River  Valley,  -through  Mexico,  Central  America,  to  Peru  on  the  western 
coast  ©f  South  America . 

Between  June  16  to  18,  1964,  1,132  juvenal  Franklin's  Gulls  were 
banded  at  Hay  Lakes ,  Alberta,  Only  three  recoveries  have  been  received 
to  date.  The  first  gull  was  recovered  August  4,  1964,  at  Bethune,  Sas¬ 
katchewan,  The  second  recovery  was  from  Manta, ,  Ecuador,  where  'the  bird 
was  captured  November  25,  1964,  The  third  recovery  was  from  Lost 
Mountain  Lake  near  Holdfast,  Saskatchewan  on  July  6,  1965.  These 
throe  recoveries  of  banded  gulls  would  fit  the  migration  route  that 
DuMont  (1941)  described.  Franklin's  Gul^Ls  appear  to  migrate  east  from 
Hay  Lakes  to  Saskatchewan,  south  along  the  Mississippi  drainage  to  the 
southeastern  coast  of  North.  America,  then  across  the  isthmus  of  Panama 
to  the  western  coast  ©f  South  America, 


Arrival 

Bergman  (1939)  found  that  Herring  Gulls  (Larus  argentatus )  and 
Lesser  Black-backed  GCb  (L.  fusous)  did  not  occupy  a  colonial  site 
located  on  islands  in  the  Baltic  Sea  until  the  ice  had  melted.  Unsea¬ 
sonably  low  temperatures  and  dull  weather  delayed  the  occupancy  of  a 


' 
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•oleay  of  Herring  Gulls  on  Graesholm  Island  in  the  Baltic  (Paludan,  1951)  <» 
Vermeer  (196?)  found  at  Miquelon  Lake,  Alberta  that  the  arrival  of  the 
California  Gull  (L.  calif  arnicrcB )  and  Ring-billed  Gulls  occurs  before  the 
i©@  has  thawed o  Ytreberg  (1956)  found  the  arrival  date  for  Black-headed 
Gull©  in  Norway  on  the  colony  varied  as  much  as  two  weeks  in  a  period  of 
three  years. 

The  first  appearance  of  adult  Franklin’s  Gulls  on  the  breeding 
grounds  in  central  Alberta  also  varies  from  year  to  year.  In  1964  and 
1965s  the  author  was  unable  t©  begin  field  work  until  after  the  gulls  had 
arrived  ©n  the  study  areas.  However,  the  first  Franklin’®  Gull  was  seen 
in  th®  Ednaonton  vicinity  on  April  20,  1964,  by  Mr.  R.  Lister  (pers.  comm.) 
and  the  first  Franklin* s  Gull  in  1965  was  noted  by  Dr.  K.  Vermeer  (pers. 
eosffis,.)  ©n  April  24  at  Miquelon  Lake,  1?  miles  northeast  ©£  Hay  Lakes. 

In  1966,  the  author  entered  th©  field  ©n  April  15  and  Franklin’s 
GuHs  were  first  seen  at  Hay  Lakes  on  April  21.  Only  seven  adult  gulls 
were  seen  on  this  date.  By  the  25th  of  April  approximately  60  adult 
gulls  were  seen.  Finally  on  the  30th  of  April  Hie  majority  of  the  gulls 
appeared  to  have  arrived.  The  Franklin’s  Gulls  arrived  at  the  sit©  of 
the  colony  at  Hay  Lakes  in  1966  before  the  ice  had  thawed,  indicating  the 
©c©upa®<sy  of  th®  colony  does  not  depend  upon  the  absence  of  ice. 

Kirkman  (1937)  states  that  the  Black-headed  Gulls  in  England  leave 
the  colony  during  the  evening  in  the  pre-nesting  period.  Vermeer  (196?) 
found  that  th©  gulls  at  Miquelon  Lake,  Alberta  did  not  remain  on  the 
islands  where  nesting  colonies  were  located  during  the  night  until  after 
laying  had  started.  Sins©  n©  evening  observations  wer©  mad©  during  the 
pre-nesting  period  at  Hay  Lakes  or  Big  Lake,  it  is  not  known  whether 
Franklin’s  Gulls  leave  the  colony  at  night. 
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Construction  attests 

Ytreberg  (1956)  states  that  Blade-headed  Gulls*  nests  in  early  stages 
©f  cckqs  traction  wars  found  ttoreughout  the  colony  during  the  early  periods 
of  nest  construction,  some  never  being  completed.  Sometimes  materials 
disappeared  from  these  nests  or  they  were  completed  at  a  later  date.  He 
says  that  Black-headed  GuGLls  may  b©  ©coupled  with  nest-building  throughout 
the  entire  breeding  period,  Ytreberg  also  observed  Black-headed  Gulls 
building  new  nests  for  the  young,  which  he  refers  to  as  wplateaus,”  These 
new  nests  appear  to  be  constructed  following  disturbance  or  destruction 
of  preview  nests. 

Only  general  observations  of  construction  of  the  nests  in  Franklin’s 
GuHs  were  made  during  the  pre-laying  and  laying  periods.  Construction 
©f  nests  at  Hay  Lakes  in  1966  was  first  noted  on  May  8,  four  days  before 
the  start  ©f  laying.  The  peak  of  construction  of  nests  by  these  gulls 
was  May  10,  1964  at  Big  Lake  and  May  9P*  1965  at  Hay  Lakes,  two  to  three 
days  prior  to  the  start  ®f  laying. 

The  time  required  for  a  Franklin’s  Gull  to  construct  its  nest  varied 
from  one  to  tan  days,  with,  an  average  cf  about  three  days.  Many  nests, 
started  during  the  pre-laying  period,  were  never  completed.  Some  nests 
were  gradually  completed.  Still  others  were  constructed  in  a  24-hour 
period  ©n  a  sit©  where  no  previous  nest  had  existed.  Maintenance  of  the 
nest  continued  throughout  the  laying  period,  but  to  a  much  lesser  extent 
than  before  laying  began.  Maintenance  of  the  nest  during  incubation  was 
quit©  infrequent?  its  primary  purpose  appeared  to  serve  as  an  outlet 
for  brooding  behavior.  Maintenance  of  nests  after  the  young  had  hatched 
was  almost  non-existent  fun  Franklin’s  Gulls,  It  was  seen  on  only  three 


occasions- , 
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That  Black-headed  Gills  remove  material  from  a  neighbors  nest  has 
been  observed  by  both  Kirbmn  (193?)  and  Ytreberg  (1956) «  Franklin* s 
GtGJL  nests,  partially  contracted,  then  abandoned,  most  often  became  reduced 
in  sis©  as  th©  material  was  'taken  for  construction  of  nests  elsewhere  in 
the  edony.  Unattended  nests  were  also  susceptible  to  loss  of  material 
to  other  gulls  throughout  th©  colony, 

Xtreherg  (1956)  has  observed  individual  pairs  of  Black-headed 
Gulls  building  mere  than  @n©  nest.  However,  h©  states,  **,,,it  would 
appear  that  the  birds  which  begin  a  nest  are  those  which  finish  it  and 
lay  the  ©ggs05t 

Although  no  specific  pairs  of  adult  Franklin* s  Gulls  were  observed 
building  more  than  their  first  nest,  the  author  feels  that  it  probably 
does  occur,  partly  based  on  the  observation  that  there  were  more  nests 
partially  or  completely  constructed  on  the  colonies  than  there  were 
pairs  of  gulls  present, 

Kirkman  (1937)  feels  that  nesting  material  collected  by  Black-headed 
Gulls  during  incubation  probably  serves  mainly  as  an  outlet  for  “frus¬ 
trated  broodiness , M  while  serving  to  a  lesser  degree  to  complete  or  maintain 
the  nest,  Xtreberg  (1956)  believes  that  the  collecting  of  material  by 
Black-headed  Gulls  during  incubation  has  further  significance  in  encour¬ 
aging  th©  brooding  bird  to  leave  the  eggs ,  allowing  its  partner  to  take 
over  incubation, 

Rubow  (1911)  found  that  the  female  Black-headed  Gull  guards  the  nest 
sit©  while  the  male  obtains  building  materials,  Kirkman  (1937),  from 
observations  ©f  three  different  Black-headed  Gull  pairs,  found  the  male 
was  the  first  to  begin  to  build,  Moynihan  (1.955)  states  it  is  evident 
that  the  male  takes  the  initiative  at  the  beginning  of  nest-building. 
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The  male,  h©  states,  selects  the  nest  site,  eollacts  the  nest  material 
and  doss  most  ©f  the  nestebuiMing,  Holstein  (1935),  Makatsch  (1952a) 
and  Noll  (1924),  on  the  other  hand,  believe  that  both  members  of  the  pair 
bring  nest  material  separately  and  build  the  nest  together,  Xtreberg’s 
(1956)  investigations  support  Kirkman  and  Moynihan,  stating  that  the 
male  obtains  the  nest  material  and  performs  most  ©f  the  construction. 
Sine©  msl®  and  female  Franklin ®s  Gulls  cannot  be  separated  in  the  field, 
the  sex  most  active  in  nesb-baUdJng  ©osfild  not  be  identified. 

Location  ©f  Nests 

Farley  (1932)  mentions  that  notatX©  changes  had  ‘taken  place  in  the 
nesting  colonies  ©f  Franklin®  s  Gulls  in  central  Alberta  during  the 
tsr@nty=£iv©  years  prior  to  1895=  He  states  that  a  colony  of  ten  thousand 
pairs  ©f  Franklin® s  Gulls  nested  ©n  Spotted  Lake,  Alberta,  but  were  later 
forced  t©  seek  a  new  nesting  sit©  as  the  lak©  was  drained.  He  also 
mentions  that  another  large  colony  nested  (up  until  about  1929)  at  the 
southern  ©nd  of  BeaverkilX  Lake,  When  th©  water  receded,  the  gulls 
were  compelled  to  move  to  other  locations  ©n  th©  lake.  In  1905,  a 
lak©  in  soutewestern  Saskatchewan  was  ©©copied  by  a  colony  of  approxi=* 
mately  20,000  pairs  of  Franklin cs  Gulls,  One  year  later,  because  the 
lake  was  dry  during  th©  nestebuilding  period,  the  lak©  was  abandoned 
by  th©  gulls  (Bent,  1921),  In  1963,  th©  author  visited  a  Franklin’s 
Gull  colony  at  Egg  Lake,  about  45  miles  northwest  of  Edmonton,  The 
lak©  appeared  to  b©  at  a  mean  level,  I  located  a  colony  along  the 
southwestern  edg©  ©f  th®  lak®  populated  by  approximately  300  pairs  of 
gulls,  I  revisited  this  same  area  In  1964  and  discovered  that  the  lak© 
was  (Completely 'dry.  Not  a  single  gullte  nest  was  found. 
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The  habitat  in  which  Franklin’s  Gulls  nest  can  vary  considerably 
in  quantity  of  vegetation,  depending  upon  the  conditions  which  prevail 
in  the  nesting  area  during  the  breeding  season.  The  most  critical 
prerequisite  for  a  successful  nesting  site  appears  to  be  emergent  vege¬ 
tation,  namely  Scirpus  acutus  or  Typha  latif olia .  If,  at  the  beginning 
of  a  nesting  period,  the  water  level  drops  or  rises  to  a  point  where  the 
emergent  vegetation  is  not  available  for  nesting  material,  Franklin's 
Gulls  will  probably  not  nest  at  that  location. 

Black-headed  Gulls  prefer  nests  that  are  located  as  near  to  open 
water  as  possible  (Collett,  1921;  Herr,  1931 »  Stolz,  1911?  Ytreberg, 

1956).  liakatsch  (1952a),  Ytreberg  (1956)  and  Ziramermann  (192?)  deduced 
that  the  Black-headed  Gull  prefers  nesting  sites  which  are  open  on  at 
least  one  side.  Ytreberg  (1956)  feels  that  the  demand  for  the  nests 
by  the  edge  of  the  open  water  is  connected  with  good  visibility. 

Bent  (I92I)  found  in  Saskatchewan  in  1905,  that  the  nests  in  a 
Franklin's  Gull  colony  appear  to  be  more  abundant  along  the  edge  of 
the  reedy  area  and  open  water.  He  further  states  that  the  "...nests 
in  the  outer  edge  of  the  reeds  seemed  to  have  been  occupied  first,  as 
it  was  here  that  we  found  most  of  the  young." 

It  was  observed  in  the  Hay  Lakes  colony  in  April  of  1966  that  the 
first  gulls  to  take  up  territories  selected  those  areas  nearest  the 
open  water  (Fig.  8).  Open  water  is  described  as  an  area  of  at  least- 
two  feet  across.  These  areas  appeared  to  be  the  preferred  nesting  sites. 
These  sites  included  not  only  areas  adjacent  to  open  water  on  the  main  body 
of  the  lake  lying  along  the  edge  of  the  reed  bed,  but  open  water  scattered  in 
small  pools  within  the  reed  bed.  Most  of  the  nests  were  located  within 
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Fig0  80  Nesting  location  with.  maabar©di stakes  on  study  area  at- 
Hay  Lakes,  Alberta,  June  ii,  3L965o 
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three  feet  ©£  open  water 0  Neat  sites  acquired  after  all  the  available 
primary  sites  were  taken  were  located  further  from  the  open  water .  By 
the  end  of  tli©  first  week  in  May  moat  of  the  prim©  nesting  sites  had 
been  acquired,,  A  possible  explanation  for  the  preference  of  nesting 
sites  along  the  reed  ©dge,  adjacent  to  the  open  water,  is  visibility. 
Gulls  here  would  have  excellent  visibility  in  at  least  one  direction, 
providing  a  good  ©scape  route  from  predators. 

The  Blaek~h®ad©d  GuHs  build  their  nests  on  areas  where  vegetation 
.from  the  previous  year  has  been  'bent  ©r  trampled  down  during  the  course 
of  th©  winter  (Ytreberg,  1956).  The  exact  spot  where  Franklin’s  Gulls  ’ 
nests  wer©  constructed  varied  somewhat  but  appeared  to  be  associated 
primarily  with  th©  condition  ©f  the  previous  years  *  emergent  vege- 
tatioHo  Th©  majority  of  birds  at  Hay  Lakes  built  th©  foundation  of 
their  nest  on  a  clump  of  S_ci£pig_  aciitug  which  was  either  bent  over  or 
broken  over  from  th©  previous  year.  This  type  of  foundation  securely 
.anchored  the  Franklin ®s  Guilds  nest.  The  nests  usually  float,  but 
during  conditions  of  heavy  rainfall  accompanied  by  a  rapid  rise  in  the 
water  level  th©  nests  may  become  dismantled . 

Beth  Holstein  (1935)  and  Kirkman  (193?)  point  out  that  the  gulls 
build  nests  in  larger  @r  smaller  groups.  Salomons ©n  (194?)  has 
asserted  that  several  species  of  birds,  including  the  Common  Gull 
(Larus  ©anus )  frequently  breed  in  the  immediate  neighborhood  of 
Bla©k“h@ad©d  Gull  colonies  where  they  seek  some  form  of  protection, 
because  the  Bl&d&fheaded  Gull  is  very  irritable  and  aggressive 
towards  predators.  The  advantages  of  colonial  nesting  of  gulls  is 
mentioned  ‘by  Kru.uk  (1964).  He  feels  that  proximity  of  nests  in  a 
Blaok=»h@ad@d  Gull  colony  produces  many  behavioral  defense  mechanisms 
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whieh  decrease  predation,  He  was  able  t@  demonstrate  this  experimentally 
from  attacks  ©n  gtsQLXs 8  eggs  by  Carrion  Crews  (Comas  eprone)  and  Herring 
Gulls,  The  redaction  in  predation  on  galls*  eggs  was  the  resalt  of 
flight  responses  t©  alarm  ©alls  and  mass  attacks  on  the  intrading  predator. 

It  was  ©teemed  in  1966  at  Hay  Lakes  “chat  Franklin8 s  Gulls,  soc¬ 
iable  birds,  build  nests  in  ©©Louies,  eh@@sing  secondary  nesting  sites 
in  order  to  reman  within  the  colony,  rather  than  selecting  primary 
nesting  sites  some  distance  from  the  other  birds , 

Material  for  Nests 

Ytreberg  (1956)  states  that  Black-headed  Gulls  may  build  nests  of 
many  different  types  ®f  material 0  The  material  used  depends  upon  what 

is  available  in  the  <§©X©ny  area. 

Bent  (1921)  describes  a  lake  in  Saskatchewan  in  1905  (the  location 
of  a  large  Franklin  *s  Gull  ©@l@ny)  as  having  200  or  300  yards  of  bul¬ 
rushes,  Sclrpus  laeustrls,  growing  out  from  tti©  shore.  Here,  the  nest 
was  ©@ns  trusted  of  the  dominant  vegetation  (Scirpus  lacustris) ,  He  also 
mentions  a  ©elany  of  Franklin 5  s  Gulls  which  were  nesting  in  Seirpus  spp, 
at  Heron  Lake,  Minnesota  in  1 899 «  Here  again,  the  nests  were  constructed 
©f  the  same  material,,  R©thw©il©r  (I960)  at  Preesout  Lake,  Montana, 
found  Franklin  %  Gulls8  nests  located,  in  and  constructed  of  dried  bul¬ 
rushes  (S corpus  palmlogtelo  Wolford  in  1964  at  San  Francisco  Lake  and 
Scottte  Reservoir  in  southern  Alberta  found  BVankLin1®  Gulls  nesting 
in  Sclrpus  spp0  and  eonstrueting  their  nests  ©f  the  same  material. 

At  Egg  Lake,  in  1963,  Franklin te  Gulls 8  nests  were  constructed  of 
the  dominant  emergent  vegetation,  Typfaa  latifclia.  At  Big  Lake,  all 
nests  that  were  found  were  constructed  ©f  the  dominant  vegetation, 
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Typha  latifolia0  At  Hay  Lakes ,  the  dominant  vegetation  was  Scirpus 
acutus  and  all  gulls 8  nests  found  there  were  constructed  entirely  of 
Scirpus  acutus „  The  material  utilized  in  nest  construction  is  the 
dominant  emergent  vegetation  in  the  nesting  area.  The  nest  is  built 
from  the  previous  year's  growth  of  this  vegetation.  The  foundation 
consists  of  large,  thick  pieces  and  the  material  becomes  progressively 
smaller  in  diameter  toward  the  top  of  the  nest.  Only  a  small  portion 
of  the  fine  tips  of  new  vegetation  is  utilized  in  lining  the  cup. 

This  lining  does  not  appear  until  well  into  the  incubation  period. 

Density  of  Nests 

Density  of  nests  is  represented  as  an  average.  Franklin's  Gull 
nests  have  been  located  with  a  distance  of  only  one  foot  between  the 
outer  rim  of  two  adjacent  nests.  In  this  study,  there  appeared  to  be 
no  variation  in  density  with  colony  size.  However,  nests  appeared 
closer  together  in  the  prime  sites  (as  defined  in  an  earlier  section) 
as  compared  to  the  secondary  sites. 

In  fencing  particular  study  areas,  the  fence  was  placed  on  a  line 
equidistant  between  the  excluded  nests  and  the  nearest  included  nests 
which  were  located  on  the  periphery  of  these  areas. 

It  was  found  by  measuring  the  fenced  areas s  500,  600,  ?00  and  800, 
in  1966  at  Hay  Lakes,  that  the  average  density  of  nests  was  one  nest 
per  80.7  square  feet  or  a  plot  nine  feet  square  per  nest.  Areas  500 
and  600  were  located  on  the  edge  of  the  open  water,  containing  mostly 
prime  nesting  sites  and  areas  700  and  800  were  located  closer  to  the 
shore,  containing  mostly  secondary  nesting  sites.  The  author  feels  that 
these  four  areas  were  representative  of  the  whole  colony.  It  can  be 


' 


32 


seen  in  Table  II  below  that  nests  wer©  more  densely  located  in  areas 
500  and  600,  and  less  densely  located  in  700  and  800,  Density  in  the 
prime  sites  averaged  on©  nest  per  68„6  square  feet  and  in  secondary  sites 
one  per  100,5  square  feet. 


Table  II ,  Density  of  nests-  of  Franklin 3 s  Gulls. 


Study 

Area 

No,  ©f 
Nests 

Size  of  Area 
(sq.  ft.) 

No,  Sq,  Ft. 
per  nest 

500 

22 

1512 

68,8 

600 

23 

1575 

68,5 

?00 

17 

I325 

78.0 

80-0 

1725 

123*0 

Total 

76 

613? 

Average 

80.7 

Size  of  Nests 

The  nests  of  _ Blade-headed  Gulls  ©an  vary  considerably  in  size  and 
shape  (Ytreberg,  1956)°  Kirkman  (193?)  writes,  “'It  may  be  said  with 
soma  truth  that  the  size  of  a  Black-headed  Guilts  nest  is  largely 
determined  by  the  number  of  times  it  is  prevented  from  sitting  on 
its  eggs , 89 

Bent  (1921)  describes  Franklin  *s  Gulls'®  nests  found  in  1899  with 
a  diameter  at  the  water  line  of  two  to  three  feet  and  the  top  from 
eight  to  twelve  inches  above  the  water  level.  The  cavity  was  found 
to  be  eight  to  ten  inches  in  diameter  and  from  three  to  four  inches 
in  depth.  Bent  (1921)  found  the  diameter  of  other  of  these  gulls9 
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nassts  to>  he  from  12  to  3®  inches  and  the  nest  built  up  from  four  to 
eight,  inches  afeev©  the  water  0  The  cavity  was  slightly  hollow  and  about 

five  Inches  across 0 

At  Hay  Lakes,  in  1965s  80  nests  were  measured,,  The  nests  varied  from 
one  to  three  feet  in  diameter  at  t he  water  line  (average  18  inches)  and 
from  four  in, ©fees  to  fourteen  inches  above  the  water  in  height  (average 
8  inches )0  The  cup  of  the  nest  where  the  eggs  were  laid  and  incubated 
was  eene&ve  in  shape,  ranging  from  four  to  eight  inches  in  diameter 
(average  6  inches)  and  one  to  four  inches  (average  2  inches)  deep.  The 
final  result  is  a  floating  momd  ©£  dead  reeds  (Fig0  9).  There  appeared 
to  be  no  relationship  between  t he  width  and  depth  of  individual  nests  nor 
between  location  ©n  the  colony  and  si se0 

Laying  Period 

Environmental  conditions  such  as  weather  and  abundance  of  food  are 
important  factors  in  the  comencement  date  and  duration  of  laying, 

Noll  (1924-)  who  mad©  observations  of  the  start  of  laying  in  Black-headed 
Gulls  in  Swltserland  throughout  a  period  of  nine  years  found  a  maximum 
variation  of  14  days.  He  found  a  relationship  between  the  start  of 
laying,  and  the  temperature  in  April .  Kirkman  (1937)  found  differences 
up  to  13  days  in  .the  start  ©f  laying  for  these  gulls  in  England ,  Unusually 
clul  weather  in  1913  resulted  in  an  extremely  late  start  of  laying.  In 
Germany  Hakats eh  (1952a)  found  a  maximum  variation  of  the  start  of  laying 
in  ELask“h@aded  Gulls  to  b©  13  days.  Y  toe  berg  (1958)  states,  8,It  would 
be  reasonable  to  regard  the  weather  -  and  primarily  the  temperature  ■=  as 
a  controlling  faster  influencing  egg-laying  dates.11 

Goodtedy  (1955)  found  the  mean  data  for  completion  of  clutches  was 
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nine  days  earlier  in  one  colony  of  Black-headed  Gulls  than  another  during 
the  same  breeding  seas on 0  He  believes  the  differences  were  a  result  of 
nesting  sit©  conditions  rather  than  weather,  since  the  colonies  were 
located  extremely  close  to  one  another  and  subject  to  similar  weather 
conditions  0 

Paludan  (1951)  f&und  postponed  laying  for  Herring  Gulls  in  194?  which 
he  traced  indirectly  to  weather  conditions.  Bergman  (1939)  found  that 
arrival  and  laying  in  Herring  Gulls  and  Common  Gulls  depended  upon  the 
melting  of  the  ice,  not  directly  upon  air  tempera' tur@s  in  Finland. 

At  Miquelon  Lake,  Alberta.,  Vermeer  (196?)  found  mean  laying  dates 
for  Ring-billed  Gulls  and  California  Gulls  that  were  2.4  and  3°  7  days 
earlier  respectively  in  1964  than  in  1965o  He  found  for  these  same 
species  that  approximately  75  percent  of  the  initial  clutches  were  laid 
within  the  first  9  days  ©f  the  laying  period.  He  feels  “the  earlier  laying 
means  in  1964,  as  compared  to  1965s  were  probably  a  result  of  the 
weather  conditions  0  Minimal  snow  cover  produced  an  abundance  of  food 
much  earlier'  in  1966,  however  laying  did  not  begin  earlier  for  Ring-billed 
©r  California  Gulls 0 

Wolford  (1966)  found  the  laying  period  in  1964  preceded  that  in 
I965  by  about  a  week  for  Black- crowned  Night  Herons  (Nycticorax  nyetlcorax) 
laying  in  southern  Alberta,, 

RothweHer  (I960)  found  the  first  Franklin “s  Gull  egg  in  1959  at 
Freeze ut  Lake,  Montana,  ©n  May  20 0  This  is  later  than  would  be  expected 
since  temperature  and  light  conditions  tend  to  be  more  favorable  in  more 
southerly  locations.  Jim  Wolford  (pers.  comm,)  found  the  first  Franklin’s 
Gulls0  eggs  at  San  Francisco  Lake  in  southern  Alberta  on  May  14,  1964. 

He  found  that  'the  laying  period  for  initial  clutches  lasted  until 
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Jim©  lg  1964,  a  period  ©f  19  d&ys0  If  Wolford's  data  can  be  considered 
significant,  the  laying  period  for  Franklin's  Gulls  in  southern  Alberta 
as  compared  to  central  Alberta  appears  to  start  one  day  later  and  to  be 
two  days  shorter  in  duration,, 

The  mean  dates  ©f  laying  for  1964  at  Big  Lake,  and  1965  and  1966 
at  Hay  Lakes  war©  May  18,  May  21  and  May  22  respectively  for  Franklin's 
Gulls  (Fig0  10) 0  Eggs  had  been  laid  prior  to  the  first  dates  given  on 
the  graph  for  Big  Lake,  1964  and  Hay  Lakes,  1966 „  The  most  complete 
graphical  representation  for  the  start  and  duration  ©f  laying  is  given 
for  Hay  Lakes,  1965a  In  1964,  at  Big  Lake,  the  first  three  nests,  with 
a  single  egg  each,  were  found  ©n  May  13?  the  following  day,  May  14,  the 
author  began  marking  nests  and  eggs 0  This  latter  date  is  represented  as 
the  beginning  ©f  the  graph 0  Th©  graph  for  Hay  Lakes,  1966,  shows  only 
the  central  period  ©f  laying?  it  does  not  show  the  start  or  th©  length 
©f  laying 0  These  nests  in  1966  were  marked  for  th©  purpose  of  obtaining 
56  known-ag®  embryos „ 

Th©  first  ©ggs  to  be  found  and  marked  at  Hay  Lakes  in  1965  were 
discovered  on  May  120  Th®  final  ©gg  from  initial  clutches  was  laid  ©n 
June  1,  1965o  The  length  ©f  the  laying  period  for  initial  clutches 
was  21  days  in  1965c  That  year  at  Hay  Lakes  25  percent  of  the  initial 
clutches  for  Franklin's  Gulls  were  laid  by  May  17,  50  percent  by  May  21 
and  75  percent  by  May  240  This  indicates  that  over  half  of  the  initial 
clutches  wer©  complete  in  the  first  nin®  days  ©f  the  laying  period  and 
three-fourths  complete  within  12  days  „ 

If  w©  compare  th©  mean  laying  dates  for  1964,  1965  and  1966,  w©  see 
that  the  mean  for  1965  and  for  1966  are  essentially  the  same,  May  21  and 
22  respectively,,  However,  th©  laying  mean  in  1964  ©n  May  18  was  three 
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Fig0  10o  Frequency  of  laying  and  hatching  in  a  population  of  Franklin *s 
Gulls  at  Big  Lake  in  1964  and  Hay  Lakes,  Alberta  in  1964,  1965 
and  1 966 0  Samples  for  1966  represent  only  a  portion  of  the 
laying  period 0 
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to  four  days  before  the  means  in  1965  and  1966 0  The  mean  laying  date  in 
1964-  probably  preceded  that  of  1965  and  19 66  as  a  result  of  milder  weather 
conditions  in  1964  (Table  XII) 0  Th©  mean  daily  temperatures  for  April 
in  1964b  1965  and  1966  ware  40, 7®,  3 6,6°  and  33o0°  F,  respectively.  The 
number  of  days  with  freezing  temperatures  in  May  for  1964,  1965  and  1966 
were  zero,  four*  and  s©v®»  respectively. 

The  appearance  of  food  may  be  a  factor  which  influences  the  start 
of  laying  in  Franklin’s  Gulls 0  Sine©  food  samples  were  collected  in 
1966  only,  no  comparisons  can  be  made  with  1964  and  1965c 

Human  disturbance  by  the  author  probably  did  not  contribute  to  a 
later  mean  laying  date  in.  1965c  Human  disturbance  appeared  greater  in 
1964  than  1965 o  Field  techniques  war©  improved  and  became  less  time- 
consuming  as  the  research  progressed, 

Vermeer  (196?)  and  Wolford  (1966)  indicate  earlier  laying  periods 
for  California  and  Ring-billed  Gulls  and  for  Black- crowned  Night  Herons 
In  Alberta  in  1964  when  compared  to  i965»  Their  studies  together  with 
11b©  author’s  and  earlier  findings  ©f  others  would  suggest  that  weather, 
primarily  temperature,  was  the  predominant  factor  influencing  the 
laying  periods. 

Replacement  Clutch.es 

The  laying  of  replacement  clutches  in  gulls  is  well  documented, 
Psludan  (1951)  found  when  35  Herring  Gull  clutches  were  destroyed  by 
a  snowstorm  most  ©f  the  clutches  were  replaced  11  to  12  days  later, 

Vermeer  ( 1963)  found  that  the  Glaucous -winged  Gulls  (Laras  glaucescens) 
nesting  in  a  coastal  environment  can  renest  as  late  as  one  month  after 
hatching  has  begun,  Vermeer  (196?)  removed  many  clutches  of  both  Ring- 
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billed  and  California  Gulls  at  Miquelon  Lake,  Alberta  to  test  the  extent 
of  repeat  laying  four  weeks  after  the  beginning  of  laying .  One  California 
and  one  Ring-billed  Gull  each  began  a  replcaement  clutch.  However,  no 
other  clutches  were  laid  after  the  first  week  in  June, 

Ytreberg  (1956)  discovered  three  pairs  of  Black-headed  Gulls  in  Norway 
that  had  each  laid  replacement  clutches  in  1952  and  five  pairs  with  replace- 
ment  clutches  in  1953o  He  also  found  that  most  replacement  clutches  were  laid 
10  toll  days  after  the  mean  laying  dates.  This  is  similar  to  Franklin’s  Gulls, 

Three  replacement  clutches  were  laid,  as  revealed  by  inspection  of 
the  ovaries  of  68  female  Franklin’s  Gulls  collected  at  Hay  Lakes,  one  in 
1965  and  two  in  1966.  They  were  not  begun  until  two  days  after  the  initial 
laying  was  completed  and  twelve  days  after  the  peak.  Other  replacement 
clutches  in  the  gull  colonies  probably  occurred  in  other  breeding  seasons, 
but  were  not  discovered. 

The  capacity  of  gulls  to  renest  appears  to  vary  from  species  to  species 
and  is  probably  dependent  upon  the  habitat.  Nests  located  in  a  region  which 
has  longer  periods  of  favorable  weather  (such  as  coastal  areas)  and  an  abun¬ 
dant  food  supply  (which  may  be  more  conducive  to  renesting)  would  have  a 
greater  probability  of  being  replaced  (Paludan,  1951?  Vermeer,  1963)0 

Laying  by  Immabures 

Haverschmidt  (1931),  Kirkman  (1937),  Noll  (1931),  Oordt  (193*0 

and  Rosenius  (1942)  have  observed  Black-headed  Gulls  with  immature 
plumage  breeding  in  Switzerland,  Holland,  England  and  Sweden.  Noll 
(1931)  found  only  females,  and  Ringleben  (1940)  mentions  that  nearly 
all  examples  of  Black-headed  Gulls  proven  capable  of  reproduction  before 
acquiring  adult  plumage  have  been  females.  However,  Lange  (1928) 
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and  Stadie  (1929)  found  small  brood  patches  on  a  male  in  .first-year 
plumage o  Mayand  (1941)  reported  that  female  Black-headed  Quids  with 
first-year  plumage  were  observed  breeding 0  Xtreberg  (1956)  found 
seven  eases  of  both  male  and  female  Black-headed  Gulls  with  immature 
plumage  breeding  in  Norway.  He  believes  Black-headed  Gulls ,  like 
Franklin  Gulls,  normally  require  two  years  to  become  sexually  mature. 

Johnston  (1956)  found  that  there  was  a  predominance  of  male 
California  Gulls  which  were  more  sexually  precocious  than  were  females. 

According  to  all  the  information  available,  Franklin* s  Gulls  are 
unable  to  reproduce  until  they  are  two  years  of  age.  During  the 
research  period,  a  total  of  15  immature  gulls  were  collected  at  various 
times  of  the  breeding  season  and  adjacent  to  nesting  sites.  In  1964, 
one  female  from  Big  Lake  and  in  1966,  one  female  from  Hay  Lakes,  both 
with  immature  plumage  (one-year-old),  but  sexually  mature,  were 
collected.  These  birds  had  both  laid  normal  clutches,  as  revealed  by 
an  inspection  of  their  reproductive  tracts.  Both  birds  had  enlarged 
oviducts  and  three  postovuLatory  follicles,  the  largest  of  which 
measured  5.0  and  3.4  mm.  in  diameter.  One  male  with  immature  plumage, 
but  sexually  mature  (length  of  left  testis  measured  11,1  mm.),  was 
also  collected  in  1964  at  Big  Lake.  No  gulls  with  immature  plumage 
were  observed  copulating,  laying  or  incubating.  Several  immature  birds 
were  seen  flying  over  the  nesting  areas  at  various  times.  It  appears 
that  immatures  spend  the  breeding  season  on  lakes  where  no  breeding 
colony  exists.  At  Sandy  Lake,  Alberta  in  June,  1963,  23  of  these  birds 
were  observed  and  three  collected  and  found  to  be  sexually  immature , 

There  is  evidence  for  , sexual' r  maturity  in  gulls  with  immature 
plumage,  but  the  relative  incidence  seems  small  and  seems  to  occur  in 
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either  sex. 

Laying  Interval 

Holstein  (1935)  states  that  it  is  most  probable  that  Black-headed 
Gulls  normally  lay  in  the  early  hours  of  the  morning.  Goodbody  (1955) 
is  of  the  opinion  that  Black-headed  Gulls  can  lay  at  any  time  of  the  day 
or  night,  Ytreberg  (1956)  claims  fewer  eggs  in  Black-headed  Gulls  are 
laid  during  the  night  than  the  day,  most  being  laid  in  the  morning  and 
afternoon.  He  found  in  I960  that  the  largest  percentage  of  eggs  were 
laid  from  noon  to  8s  00  p.m.  Herring  Gulls  (Goethe,  1937)  and  Lesser 
Black- backed  Gulls  (Paludan,  1951)  also  may  lay  at  any  time  of  the  day 
or  night.  Makatsch  (1952b)  states  that  Common  Gulls  lay  practically 
all  their  eggs  during  the  evening  hours .  Barth  ( 1955) ?  on  the  other 
hand,  found  that  the  same  species  may  lay  at  any  time  of  the  day  or 
night,  I  found  that  most  Franklin’s  Gulls’  eggs  were  laid  during  the 
afternoon,  from  IsOO  to  6s00  p0m. ,  occurring  in  60  percent  of  the  cases. 

It  has  been  shown  in  other  gull  species  that  the  laying  interval 
between  the  first  egg  and  second  egg  is  essentially  the  same  as  between 
the  second  and  third  egg,  Drent  (1967)  obtained  an  average  laying 
interval  in  Herring  Gulls  of  48,7  hours.  Other  average  laying  intervals 
ares  Herring  Gulls,  48,4  hours  (Paludan,  1951)?  Common  Gulls,  4?. 8 
hours  (Barth,  1955)?  Black-headed  Gulls,  40,3  hours  (Weidmann,  1956) 
and  42.0  hours  (Ytreberg,  I960),  For  Franklin's  Gulls,  I  obtained  an 
interval  of  48,3  hours  for  eggs  I  and  II  and  one  of  47,4  for  eggs  II 
and  III. 

Ytreberg  (1956)  obtained  a  mean  laying  interval  in  Black-headed 
Gulls  between  eggs  I  and  II  of  1,8  days  and  1,7  days  between  eggs  II 
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and  IH0  He  found  the  laying  interval  was  two  days  for  71.2  percent  of 
the  intervals  between  eggs  I  and  II  and  for  61 0 1  percent  between  eggs  II 
and  III0  Vermeer  (196?)  obtained  a  mean  laying  interval  of  1„9  days 
between  eggs  I  and  II  and  i.i  days  between  eggs  II  and  III  for  California 
Gulls.  He  found  the  corresponding  intervals  for  Ring^bUXed  Gulls  were 
1.9  and  109  da ys. 

The  greatest  proportion  ©f  Franklin',s  Gull  data  from  Table  IV  was 
collected  in  3L965o  The  data  for  1964,  1965  and  19 66  were  not  significantly 
different,  therefor®  they  were  all  included  in  a  single  table 0  In  1964, 
nests  were  checked  only  once  a  day,  at  8s 00  a.m. ,  allowing  an  error  in:, 
the  laying  interval  between  eggs  I  and  II  of  -+24  hours 0  All  nests  in 
19 66  and  in  five  study  areas  out  of  six  in  1965  w@re  checked  three  times 
daily,  at  8s00  a.m.,  IsQG  p„m0 ,  and  6§QQ  p.m. ,  allowing  a  maximiM  error 
of  +14"  hours  for  the  interval  between  eggs  I  and  II 0  Since,  the  greatest 
percentage  of  eggs  were  laid  between  3U0O  p.m.  and  6s 00  p.m.,  the  most 
frequent  error  in  the  laying  intervals  between  eggs  I  and  II  is  +5  hours  . 
The  error  is  twice  as  great  between  eggs  II  and  III  as  between  eggs  I 
and  II. 

From  Table  IV  it  will  be  noted  that  the  interval  between  eggs  I  and 
II  had  &  rang®  of  one  to  seven  days,  a  mean  of  2.35  (+  0.15)  days  and  a 
mode  of  two  days  (occurring  in  44  out  ©f  55  cases).  A  total  of  80  percent 
of  the  intervals  between  eggs  I  and  II  were  'two  days  long.  The  interval 
between  eggs  II  and  III,  as  shown  in  Table  IV,  has  a  range  of  one  to 
three  days,  a  mean  of  1.96  (+0o10)  days  and  a  mode  of  two  days  (occurring 
in  19  out  of  26  eases).  The  interval  between  eggs  II  and  III  is  two  days 
for  73.1  percent  of  the  cases.  The  laying  interval  for  an  entire  clutch, 

eggs  I  to  III,  has  a  range  of  three  to  seven  days  and  a  mean  of  4.08  (+0o3$. 
days  0 
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Table  XV  „  Tim,©  intervals  between  laying  of  successive  eggs 


and  between  first 

and  'last 

egg  in 

Franklin's 

Gulls . * 

Interval 
in  days+ 

Noo 

X~XX 

of  eases 

H-IXI  X-IXX 

MX 

Percent 

XX-XXX 

X-XXX 

1 

2 

4 

3o6 

15.4 

2 

44 

19 

8O0O 

73=1 

3 

5 

3 

4 

9.2 

ii=5 

30.8 

4 

6 

46„i 

5 

2 

2 

3.6 

15.1* 

6 

7 

2 

1 

3o6 

7=7 

Total 

55 

26 

13 

100  o0 

100o0 

100o0 

M©an 

2o35 

i.96 

4o08 

S0  E. 

+  0o15 

+  0o10 

±0o30 

! 

*Data  obtained  from  areas  of  minimal  disturbance  in  1964,  1965 
;  and  1966. 

^Interval  began  at  8  2  00  a0m0 


Des.criptd.on  of  Eggs 

The  size  ©f  48  FfahkXincs  Gulls’  eggs  in  the  Unites  States  National 
Museum.  collection  showed  a  mean  length  of  52'„0  ram„  with  a  range  from  4 7„5 
mm0  to  560  5  m.  The  mean  width  was  37  o®  ram0  with  a  rang©  from  34  =  0  mm0 
to  38o  5  mm0  (Bent,  1921)  0 

Measurements  ©f  86  eggs  by  the  author  shewed  the  mean  length  to  be 
51  o 9  mm0  s  with  a  range  from  47=7  to  56 =  8  mm0  The  mean  width  at  the  widest 
point  was  found  t©  b©  36  =  i  mm0  with  a  rang©  from  31 . 8  to  38 . 7  mm= 


Th©  eggs  are  ©live  in  color  marked  with  large  and  small  blotches, 
that  range  in  color  from  dusky  brown  to  black  (colors  according  to  Palmer 


' 
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and  Reilly,  1956)  o 
Incubation  Intensity 

Kirkman  (1937)  states  that  two  stimuli  necessary  to  initiate  brooding 
are  the  nest  and  the  egg*  Without  the  egg,  M  incubation-like9"  behavior 
will  be  minimslo  Paludan  (1951),  who  shifted  several  Herring  Gull  eggs 
from  one  nest  to  another  so  that  they  ware  always  in  nests  in  the  laying 
phase,  produced  embryos  considerably  smaller  than  eggs  which  had  undergone 
normal  incubation*  Ytreberg  (1956)  1b  of  the  opinion  that  brooding  is 
inefficient  during  the  laying  period*  He  states  that  brooding  starts  the 
day  the  first  egg  is  laid  and  increases  in  intensity  until  the  clutch  is 
complete o  Upon  conclusion  of  laying,  attentiveness  continues  at  a  rela¬ 
tively  high  degree*  As  proof,  he  cites  the  average  development  times  for 
Black-headed  Gull,  embryos  in  eggs  I,  II  and  III  being  24*9,  23 0 6  and  22 „  8 
days  respectively*  Egg  I  requires  an  average  of  2„1  days  and  egg  II 
requires  0*8  days  longer  to  develop  than  egg  III*  Beer  (1962)  showed 
that  the  brood  patches  on  Black-headed  Gulls  were  not  fully  formed  at 
the  time  the  second  egg  was  laid,  thus  preventing  the  gulls  from  attaining 
maximal  brooding  efficiency*  Drent  (196?)  found,  from  the  observation 
of  26  Herring  GuHs®  nests,  that  incubation  attentiveness  rose  gradually 
over  most  of  the  incubation  period,  then  declined  toward  the  end  of  the 
period*  As  euEpeeted,  Drent  (196?)  found  incubation  by  Herring  Gulls 
to  be  much  more  intense  during  periods  of  rainfall  and  low  'temperature* 
Vermeer  (196?)  found  that  for  California  Gulls  only  2 6  and  51  percent 
of  full  incubation  effectiveness  was  achieved  after  the  laying  of  the 
first  and  second  eggs  respectively* 

Incubation  in  Franklin® s  Gulls  begins  upon  the  laying  of  the  first 
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egg,  as  _ reflected  by  weight  increase  of  the  embryo,  as  discussed  in  that 
section 0  The  weight  ©f  the  three  embryos  A,  B,  and  C  is  similar  despite 
the  fact  that  embryo  A  has  been  incubated  longer  than  embryo  C.  The 
hatching  time  between  successive  young  within  a  nest  closely  approximates 
th©  laying  interval  ©f  two  days,  The  result  from,  the  hatching  time 
between  successive  young,  based  ©n  39  nests,  was  2,4  daysD  The  reason 
this  does  not  correspond  directly  to  th©  laying  interval  is  the  varying 
degree  ©f  attentiveness  during  the  laying  period,  Attentiveness  increases 
as  egg  II  is  laid  and  reaches  its  full  intensity  by  the  time  the  third 
egg  is  laid.  One©  the  entire  clutch  has  been  laid,  the  attentiveness 
remains  h±gh0  The  increase  in  attentiveness  after  the  final  egg  has  been 
laid  is  revealed  by  the  smaller  rang©  of  duration  of  incubation  for  egg 
III  as  compared  to  that  for  eggs  I  and  II, 


Incubation  Shifts 

G©@db©dy  (1955)  found  that  with  BXaek»head©d  Gulls,  very  short 
brooding  shifts  occurred  with  exceptionally  w nervous”  birds  that  left 
their  nests  at  th©  slightest  alarm,  Ytreberg  (1956)  found  that  'the  same 
species  in  the  initial  stages  ©f  brooding  will  stand  up  quite  frequently 
to  turn  the  eggs.  This  most  frequently  happens  during  intervals  ©f  only 
a  few  minutes  and  may  also  occur  at  a  ©hang©  of  shift,  Tinbergen  (1953) 
states  that  Herring  Gull  eggs  are  also  turned  ” after  settling  on  the  eggs, 
if  th©  tactile  stimulus  is  abnormal,” 

Ytreberg  (1956)  states  that  in  Black-headed  Gulls  the  normal  brooding 
shifts  seem  to  li©  between  on©  to  two  and  one-half  hours,  and  are  shared 
almost  equally  by  males  and  fema3.es,  Drent  (196?)  observed  that  Herring 
Gulls  ineub&te  both  day  and  night.  He  found  that  both  male  and  female 


47 


gulls  shared  incubation  duties  equally  with  a  shift  lasting  as  long  as 
2?2  minutes,  with  75  percent  less  than  40  minutes  in  length  and  an  over- 
all  mean  shift  of  24.7  minutes.  Shifts  were  found  to  be  longer  at  night 
and  shorter  during  the  day. 

Bent  (1921)  believes  that  both  sexes  of  Franklin’s  Gulls  incu¬ 
bate  „  Shown  in  Fig„  11  are  20  complete  incubation  shifts  for  Franklin’s 
Gulls  which  were  obtained  from  May  22  to  June  2,  1966,  at  Hay  Lakes 0 
Shifts  which  were  in  progress  when  the  observer  arrived  or  departed 
each  day  were  considered  incomplete  and  not  recorded.  The  observa¬ 
tions  were  carried  out  on  a  special  observation  area  from  a  canvas 
blind.  The  total  number  of  nests  in  this  area  was  13.  Eight  of 
the  nests  had  one  adult  color-marked  to  aid  in  identification. 

Both  male  and  female  Franklin’s  Gulls  incubate,  but  the  sexes  could 
not  be  separated  during  the  observations,, 

Most  incubation  shifts  in  Franklin’s  Gulls  were  found  to 
vary  from  45  minutes  to  five  hours,  with  an  average  of  two  hours 
and  39  minutes 0  Shorter  Incubation  shifts  do  occur,  lasting  only 
a  few  minutes.  These  especially  occur  at  the  beginning  of  laying, 
during  ideal  weather  conditions,  and  as  a  result  of  disturbance. 

These  short  incubation  shifts  are  infrequent  and  do  not  appear  to 
represent  the  average  shift.  The  incubation  shift  durations  for 
Franklin’s  Gulls  under  normal  conditions  seem  similar  to  those  of 
Black-headed  Gulls, 

Length  of  In cubation 

Barth  (1952,  Paludan  (1951)  and  Swanberg  (1950)  refer  to  the 
incubation  period  as  the  time  x^hich  elapses  from  the  laying  of  an  egg 
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Fig.  li0  Twenty  inenb&iion  shifts  of  Franklin* s  GtCLXe*  The  solid  line 
represents  ©n@  member  of  .an  adult  pair  while  the  broken  line 
represents  its  mate.  Only  complete  shifts  are  shown. 


* 


DATE 

MAY  2  5. 


MAY  2  5 
MAY  26 


MAY  25 
MAY  2  6 
MAY  27 
MAY  2  8 


MAY  25 


MAY  26 
MAY  2  7 
MAY  2  8 


MAY  2  7 


MAY  2  7 
MAY  2  8 


DATE 
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to  the  emergence  of  the  young  from  that  egg  and  usually  calculated  on 
the  last  egg  laid.  In  Black-headed  Gulls,  Ytreberg  (1956)  found  incuba¬ 
tion  periods  to  be  24.9,  23„6  and  22.8  days  for  eggs  I,  II  and  III  respec¬ 
tively.  Drent  (196?)  obtained  incubation  periods  for  Herring  Gulls  as 
follows:  30.05  days  for  egg  I,  28.40  for  egg  II  and  2?.l6  for  egg  III. 
Both  Ytreberg  and  Drent  found  a  reduction  in  the  length  of  the  incubation 
period  between  eggs  I  and  II  and  between  eggs  II  and  III.  This  is  a 
result  of  the  intensity  of  incubation  during  laying.  Incubation  begins 
upon  the  laying  of  egg  I,  but  increases  in  intensity  with  the  laying  of 
egg  II,  reaching  and  maintaining  its  maximum  intensity  with  the  laying 
of  the  complete  clutch.  This  point  is  further  discussed  in  the  "Incuba¬ 
tion  Intensity  section. 

Jim  Wolford  (pers.  comm.)  found  in  1964  at  San  Francisco  Lake  in 
southern  Alberta  a  total  of  eleven  Franklin's  Gull  clutches  in  which  the 
incubation  period  ranged  from  21  to  25  days,  with  an  average  of  23.5 
(+0.33)  days.  This  average  from  southern  Alberta  is  one  day  less  than 
that  found  in  central  Alberta.  Perhaps  this  may  be  explained  by  higher 
temperatures  and  lesser  amounts  of  precipitation  (the  latter  only  during 
the  laying  period)  in  southern  Alberta,  which  are  more  favorable  to 
embryonic  development.  Mean  maximum  temperatures  for  Brooks ,  Alberta  for 
May,  June  and  July,  1964  were  64.4°,  71.4°  and  81.3°  F„  Average  inches 
of  precipitation  for  these  three  months  at  this  location  were  1.99,  1o62 
and  1 . 85 . 

Bent  (I92.I)  mentions  that  the  period  of  incubation  in  Franklin’s 
Gulls  is  ” . „ . probably  18  to  20  days.”  No  indication  of  how  this  figure 
was  obtained  is  given. 

The  incubation  periods  in  Franklin’s  Gulls  were  determined  from  the 
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time  each  egg  was  laid.  Table  V  shows  80  incubation  periods  in 
Franklin cs  Gulls 9  varying  from  21  to  28  days.  Th©  shortest  incubation 
period  occurs  in  egg  II,  21  days,  the  longest  occurs  in  egg  I,  28  days. 
The  range  of  the  incubation  period  for  egg  III  is  much  less  than  that 
for  eggs  I  or  II,  being  24  to  2?  days.  This  narrow  range  may  be  the 
consequence  ©f  a  smell  sample  or  of  increased  attentiveness  upon  termina¬ 
tion  of  laying  the  complete  clutch  „  The  average  incubation  periods  for 
eggs  I  and  II  are  almost  equal,  24 „ 6  (+0o23)  and  24.4  (+0.20)  days 


Table  V0  Duration  of  incubation  of  PVahklinffs  Gill  eggs.* 


Incubation 
time  in  days  I 

No.  of 

11 

eggs 

III  Total 

I 

Percent 

II  III 

Total 

21 

i 

1 

3o0 

1.3 

22 

3 

1 

4 

7.9 

3.0 

5.0 

23 

4 

3 

? 

10.5 

9oi 

8.8 

24 

12 

11 

2 

25 

31.6 

33.3 

22.2 

31.2 

25 

10 

12 

6 

28 

26.3 

36.4 

66.7 

35.0 

26 

4 

5 

9 

10.5 

15o2 

11.2 

2? 

4 

1 

5 

10.5 

11.1 

6.2 

28 

1 

i 

2.? 

1.3 

Total 

38 

33 

9 

80 

0 

0 

0 

■3-3 

0 

0 

0 

0 

■F=j 

100.0 

100.0 

Mean 

24.6 

24.4 

25.0 

24.6 

S.  B. 

+  C .  23  +0 . 20 

+0.2? 

+0.14 

♦Data  obtained  in  1964'  from  Big  Lake,  Areas  D  and  E,  and  in 
1965  from  Hay  Lakes,  Area  SP0 
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respectively.  However,  the  average  length  of  incubation  for  a  sample  of 
nine  eggs  III  is  slightly  longer,  25  (+  0.27)  days.  One  would  expect 
the  length  of  incubation  to  be  shortest  in  ©gg  III,  The  figure  of  25 
days  was  not  statistically  significant  since  the  sample  was  so  small. 

The  average  incubation  period,  for  all  three  eggs,  was  24,6  (+0,14)  days. 

Embryonic  Growth 

Ytreberg  (1956)  believes  the  greatest  increase  in  weight  in  the 
embryo  of  Black-headed  Gulls  to  be  between  10  and  12  days  of  age, 

Drent  (196?)  and  Paludan  (1951)  found  that  the  percent  of  weight  increase 
from  day  to  day  in  Herring  Gull  embryos  declines  steadily  throughout  the 
embryonic  period  with  the  exception  of  a  peak  at  about  the  13  to  14th  day 
of  age,  Romijn  and  Lokhorst  (1951)  discovered  an  increase  in  metabolic 
intensity  in  fowl  at  about  the  10  to  13th  day  of  embryonic  development, 
which  they  felt  was  a  result  of  the  start  of  thyroid  function.  Romijn 
©t  al,  (1952)  obtained  experimental  results  on  embryonic  fowl  which  would 
attribute  this  peak  to  a  period  of  initial  thyroid  function. 

In  1966  at  Hay  Lakes,  the  author  collected  56  eggs  from  23  clutches 
in  order  to  determine  embryonic  growth,  A  peak  in  weight  increase, 
similar  to  that  found  by  Drent  (196?)  and  Paludan  (1951),  occurred  during 
the  13  to  14,5  day  period  in  Franklin’s  Gull  embryos.  Table  VI  shows  the 
weight  and  ©gg  number  of  these  embryos  along  with  their  related  egg  size. 
The  embryos  A,  B  and  C  correspond  to  eggs  I,  II  and  III  respectively. 

The  embryos  varied  in  age  from  six  to  24  days.  There  were  21  ’’A"  embryos 
from  eight  to  24  days,  23  ,"B,,,  embryos  from  seven  to  23  days  and  12  "C1’ 
embryos  from  six  to  22  days.  The  larger  eggs  do  not  necessarily 
produce  the  heavier  embryos.  Note  that  in  clutch  number  395,  egg  I 
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measured  3 7.7  by  54.5  ram.  and  produced  a  15-day  embryo  of  6.86  grams 9 
while  an  clutch  number  i?2,  egg  II  was  smaller  (36.1  by  53d  mm.),  but 
produced  a  heavier  i5“day~©Xd  embryo  @f  7.12  grams  „ 


Table  VX0  Weight  of  56  embryonic  Franklin’s  Gulls  taken 
from  measured  eggs  I,  II  and  III  at  different 

stages  of  development o  * 


Clutch  Age  of  eggs(d)  Weight  of  embryos  (g)  Length  -  breadth  of  eggs  (mm) 


No0 

I 

II 

m 

A 

B 

C 

I 

II 

hi 

391 

8 

? 

6 

0.59 

0,46 

0.22 

50.3-34.5 

49.7-35.8 

50.0-34.6 

363a 

9 

8 

6 

0.96 

0.60 

0.20 

54.5-36.2 

53. 5“ 37.0 

51 0  5“ 36 . 1 

371 

13 

11 

9 

2.21 

1.81 

1.11 

54.5-36.3 

51.5-31.8 

52.5-32.0 

372 

13 

12 

3.81 

2.37 

49.2-35.6 

51.5-34.8 

375 

11 

9 

7 

1.58 

0.98 

0.4-9 

49.3-34.6 

49.7-35.0 

49.5-34.1 

168 

12 

10 

1.68 

1.05 

50.0-37.6 

49.8-36.3 

285 

12 

10 

2.12 

1.24 

54.0-35.8 

56.3-34.5 

364 

10 

8 

1.22 

0.50 

52.7-35.8 

54.9-35.2 

390 

11 

8 

1.69 

0.53 

53.0-35.2 

53.5-35.6 

172 

14 

15 

12 

4.59 

7.12 

2.63 

52.6-35.2 

53.1-36.1 

52.5-35.0 

395 

15 

14 

11 

6. 86 

5.34 

2.69 

54.5-37.7 

56.5-37.9 

53.4-36.5 

283 

14 

13 

4.32 

3.57 

51.1-36.9 

49.9-36.4 

289 

17 

15 

14 

10.40 

7.90 

5.20 

53.6-38.4 

55.0-38.7 

53.5-37.8 

343 

21 

19 

16 

18.90 

17.36 

11.32 

56.8-36.1 

54.9-37.0 

54.4-36.9 

362 

19 

18 

16 

15.68 

12.71 

9.-21 

51.0-36.6 

51.8-37.1 

48.9-36.4 

286 

15 

11.35 

7.01 

51.6-34.8 

47.7-33.8 

363 

16 

16 

10.22 

19.78 

52.6-35.1 

50.4-35.2 

169 

21 

19 

19.4? 

17.01 

50.2=36.0 

49.2=35.0 

80 

23 

21 

26.12 

25.15 

51.5-37.2 

51.9-37.8 

271 

23 

18 

2,6.59 

13.9? 

50 0 7-37.4 

53.3-34.6 

167 

24 

23 

22 

23.85 

23.14 

23.20 

49.0-37.0 

51.6-3 6.5 

386 

23 

22 

20 

24.88 

22.16 

17.11 

51.7-35.3 

50.6-35.8 

51.2-34.9 

166 

23 

29.41 

51.5-37.7 

♦Data  obtained  in  1966  from  Hay  Lakes,  areas  P,  Q,  R  and  AN. 


Other  individual  comparisons  of  egg  sis©  and  similar-aged  embryos  show 
the  reverse,,  Clutch  number  375  egg  I.  which  measured  34.6  by  4-9.3  mm. 
produced  an  li«day  embryo  ©£  1Q  58  grams  „  while  in  clutch  number  390,  egg  I 
was  ©f  a  larger  size,  35.2  by  53.0  mm.  9  and  produced  a  larger  11-day-old 
embryo  of  1.69  grams.  This  variation  in  size  is  possibly  a  result  of  the 
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variation  of  attentiveness  between  individual  pairs  of  gulls.  Increased 
attentiveness  may  accelerate  embryonic  growth.  Variations  in  embryo  size 
may  also  be  a  consequence  of  genetic  differences,, 

In  Fig.  12  and  Table  VI,  at  a  given  embryonic  age  where  all  three 
embryos  occur  or  where  only  two  of  the  three  occur,  embryo  C  is,  in 
most  cases,  largest,  with  embryo  E  of  intermediate  size  and  embryo  A 
the  smallest.  This  would  support  the  hypothesis  that  the  degree  of 
attentiveness  increases  upon  the  completion  of  the  laying  of  the  entire 
clutch  (Dr ant,  1964 %  PaXudan,  1951*  Vermeer,  196??  Ytreberg,  1956). 

The  rat©  of  embryonic  weight  increase  is  quite  uniform  from  6  days 
to  10,5  days  (Fig.  12) s  it  doubles  for  every  !-§•  days.  From  day  10.5 
to  13  the  weight  doubles  but  requires  2jr  days.  This  decline  is  followed 
by  a  brief  (13  to  14,5  day)  return  to  the  earlier  rate  of  doubling  every 
%z  days.  The  next  period  of  doubling  requires  3  days,  from  day  14.5  to 
17, 5c  The  final  doubling  of  weight  requires  a  5i  day  period,  from  17.5 
to  23  days.  Fig.  13,  which  shows  photographs  of  five  embryos  at  6,  10, 
15,  20  and  23  days  of  age  illustrates  these  weight  differences .  There 
is  a  general  trend,  as  with  other  birds,  for  the  rate  of  weight  increase 
in  Franklin ®s  Gull  embryos  to  decline  as  the  embryo  increases  in  age. 


Hatching  periods  for  other  species  of  gulls  were  noted  by  Brent 
(1967)  who  obtained  a  mean  hatching  period  of  20  days  for  initial  dutches 
in  Herring  GuUs  during  a  three-year  study,  and  by  Vermeer  (196?)  who 
obtained  a  hatching  period  of  24  days  for  California  Gulls  and  26  days 
for  Ring-billed  Gulls  for  initial,  clutches, 

Jim  Wolford  (pars,  comm, )  found  in  1964  in  southern  Alberta  at 
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Fig.  12.  Weight  of  56  embryonic  Franklin® s  GuHs  collected  at  Hay  Lakes, 
Alberta  in  1966,  Embryos  A,  B,  and  C  correspond  to  eggs  I,  II, 
and  III  respectively.  The  weight  in  grams  is  plotted  on  a 
s  emi«logar ithmie  s  cal© . 
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Fig0  13,  Fiir©  ©mbryonie  Franklin*®  GhsUss  6,  i09  15*  20  and  23  days  old. 
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San  Francisco  Lake,  that  hatching  in  21  clutches  of  Franklin* s  Gulls 
began  ©n  June  5  and  terminated  on  June  15,  a  hatching  period  of  11  days  0 
If  these  data  are  representative  of  ‘the  hatching  period  in  southern  Alberta, 
it  would  appear  to  begin  sooner  and  to  be  shorter  than  that  found  in 
central  Alberta 0  This  seems  congruent  with  the  earlier  and  shorter  laying 
period  in  southern  Alberta  and  can  probably  be  attributed  to  higher 
temperatures  0 

Si©  frequencies  and  dates  of  hatching  for  Franklin's  Gulls  are  shown 
in  Fig0  10 «,  Hatching  began  at  Big  Lake  in  1964  on  June  9  and  extended 
to  June  14,  with  the  mean  falling  on  June  120  This  hatching  period  only 
lasted  six  days 0  The  hatching  Information  from  Big  Lake  in  1964  is  some- 
what  incomplete  because  of  the  small  sample,  a  consequence  of  nest  abandon¬ 
ment  „  Hatching  at  H$y  Lakes  in  1964  began  on  June  13  and  terminated  on 
June  24,  with  th©  mean  ©n  June  160  This  hatching  period  lasted  twelve 
days0  The  data  from  Hay  Lakes  in  1965  gives  the  most  complete  and  accurate 
information  for  the  hatching  p©riod0  Hatching  began  on  June  9  and  termi¬ 
nated  on  June  25 c  resulting  in  a  hatching  period  of  1?  days  with  the  mean 
©n  June  15 0  The  average  length  ©f  time  from  hatching  of  the  first  to 
hatching  of  th©  last  egg  ©n  the  study  areas  for  Hay  Lakes  in  1964  and 
1965  was  l4-0 5  days 0  The  data  given  represente  initial  clutches  only, 
as  hatching  periods  fter  replacement  clutches  were  not  obtained 0 

Eggs  substituted  by  th©  author  at  Hay  Lakes  in  1966,  during  egg 
collection  for  known-age  embryos,  were  accepted  and  hatched  by  recipient 
adult  gulls „ 

From  th©  time  pipping  begins  in  Franklin's  Gulls,  the  chicks  require 
an  average  of  two  days  to  emerge  0  Pipping  activities  ranged  from  a 
minimum  ©f  one  day  to  a  maximum  of  five  days0  Th©  hatching  process  could 
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be  accelerated  by  the  time  ©f  day  or  the  weather  conditions  present. 

Nest  observations  during  'these  weather  conditions  revealed  that  if 
adverse  weather  occurred,  such  as  rain,  cold  air  temperature  or  extreme 
heat,  pipping  activities  ©eased.  The  hatching  process  probably 
stopped  during  the  night.  Absence©  ©f  pipping  activities  during  the 
night  was  not  a  direct  observation,  however  morning  inspections 
revealed  very  little  progress  in  hatching  since  the  previous  lat©  after¬ 
noon  ©hecks. 

Growth  of  Young 

Veriesr  (196?)  found  that,  on  the  average,  ©hicks  ©f  California, 
Ringbilled  and  Glaucous-winged  Gulls  doubled  their  weight  in  4§  days, 
trebled  it  in  10  days  and  quadrupled  it  in  20  days.  He  found  that  the 
period  of  time  required  for  a  doubling  in  weight  is  progressively 
longer s  4  days,  6  days  and  10  days,  Vermeer  (196?)  showed  that  in 
broods  @f  single  ©hicks  the  young  increase  more  rapidly  in  weight  than 
©hicks  from  broods  of  'two  or  three. 

From  Fig,  14  it  ©an  be  seen  that  the  mean  weight  of  a  Franklin cs 
Gull  chick  at  hatching  is  26  (+0,82)  grams,  with  a  range  ©f  20  to 
35  grams  for  a  sample  sise  of  79  ©hicks.  At  five  days  ©f  age,  the 
mean  is  63  (+  1,48)  grams,  with  a  range  of  45  to  85  grams.  Th©  ten- 
day-old  Franklin 3 s  Gull  weighs,  on  the  average,  13?  (+3o25)  grams, 
varying  from  8?  to  165  grams.  At  ten  days  of  age,  th©  chick  has  reached 
half  its  fledging  weight.  The  15-day  and  20-day-old  chicks  average 
176  (+5o75)  and  233  (+  6,40)  grams  respectively,  Th©  greatest  range 
in  weight,  160  to  325  grams,  occurs  at  25  days  of  age,  with  a  mean 
weight  of  259  (+  9 087)  grams.  This  is  probably  a  result  of  differential 
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Fig0  140  Growth  eiurv©  for  166  jwenal  Franklin's  Gulls  from  hatching  to 
fledging  in  1964-  and.  1965*  Vertical  lines  indicate  ranges, 
horizontal  lines  indicate  means,  open  rectangles  correspond  to 
standard  deviations ,  and  solid  rectangles  indicate  standard 
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feeding  of  various  chicks  by  their  parents  and  the  fact  that  some  chicks 
had  begun  to  £l©dg©0  During  the  period  between  25  and  30  days  of  age, 
growth  levels  off  at  a  mean  weight  of  263  grams  0  In  many  cases  this 
represents  the  fledging  weight.  For  those  chicks  which  required  a 
slightly  longer  growth  period  before  fledging,  the  weight  increases 
slightly  to  an  average  ©f  270  (+9oli)  grams  at  33  days  of  age.  The 
average  age  for  fledging  was  30  days  and  the  average  fledging  weight 
was  263  (+  11. 52)  grams  0  In  Figc  15  a  one  and  a  two-day-old  chick  are 
illustrated. 

The  necessity  for  studying  growth  and  fledging  weights  of  the  y©W3g 
precluded  d«tmdnat±on  of  sex  sine©  this  can  be  dtas  only  by  dissection,, 
Sex  differences  probably  do  not  account  for  the  wide  ranges  in  weight  at 
a  particular  ag©  for  the  young  birds.  Weights  of  100  adult  males  and  69 
adult  females  revealed  no  significant  differences  between  sexes „ 

In  Franklins  Gulls  the  rat©  of  weight  gain  ©f  the  young  decreases 
with  ag@0  The  author  found  that  the  period  of  time  necessary  for  each 
doubling  in  weight  increased  from  4  days  to  4-§-  days,  then  to  9t  days 0 
The  final  25  percent  increase  in  weight  occurred  from  day  18  to  28, 
a  10-day  p®ri©d0  The  rat©  of  weight  gain  in  the  embryo  is  greater 
than  that  ©f  the  young  bird.  The  embryos  increased  seven-fold  in 
weight  from  day  6  t©  day  239  a  17-day  period,  while  the  young  increased 
only  3i“f©M  in  a  30~day  period,  from  day  of  hatch  to  day  30° 

One-day-old  downy  chicks  of  Black-headed  Gulls  are  capable  ©f 
picking  up  worms  and  insects  from  the  ground,  disgorged  by  adults 
(Kirkman,  193?)  o  They  may  also  be  seen  searching  for  food  on  the  first 
day  of  life. 

During  its  first  ten  days  @£  life,  nearly  all  food  that  Franklin* s 
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Fig„  15o  One^day  and  tstf@“day=>@Xd  Franklin's  Gulls  on  a  nest,  Hay  Lak©s, 
Alb©rta0  June  11,  1965o 
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Gull  chieks  obtain  is  that  provided  by  parents  Q  Soft  food,  such  as 
earthworms  and  insect  larvae,  are  the  primary  food  during  this  period. 

This  was  observed  from  regurgitations  of  the  young,  during  the  daily 
weighing  periods  0  From  this  tine  on,  the  adults  continue  to  feed  the 
chicks,  but  to  a  lesser  degree,  as  the  chick  increases  its  ability 
for  s elf —feeding  0  After  this  period  th©  young  begin  to  eat  more  and 
more*  admit  Insects  with  hard  ©xoekeletons  „  The  success  of  the  individual 
young  at  obtaining  food  probably  varies  and  may  be  reflected  in  th® 
increased  divergence  in  weights  as  they  agec 

Reproductive  Success 
Fate  of  Eggs 

Xtr@b@rg  (1956)  describes  an  egg  loss  in  Black-headed  Gulls  of 
24.7  and  21 0  7  percent  in  1952  and  1953  respectively <,  Th©  major  cate¬ 
gories  ©f  @gg  loss  for  this  species  (given  in  percent  @f  total  ©gg  loss) 
w@r©s  addled  (25),  disappeared  (25),  abandoned  (1.6),  pecked  (16)  and 
other  minor  causes  such  as  weather  and  accidents  totalling  18  percent. 

He  noted  that  th®  bird  which  was  responsible  for  most  ©f  the  destruction 
of  Black-headed  Gulls1  eggs  was  th©  Blaok-headed  Gull  itself.  The  fact 
that  these  birds  steal  eggs  from  members  ©f  their  own  species  has  been 
noted  by  Dunlop  (1910),  Kantak  (1954),  Kirkman  (1937)  and  Witherby  (1949)  0 
Tinbergen  ®t  al0  (1962)  mention  that  Black-headed  GuUs,  which  may  normally 
not  attack  an  undamaged  egg,  will  eat  an  ©gg  ©no©  it  has  been  broken. 

Vermeer  (196?)  showed  an  ©gg  loss  in  California  Gulls  of  25.8 
percent  in  1964  and  26'0  0  percent  in  1965o  His  equivalent  figures  for 
Ring-billed  Gulls  were  13o8  and  84.0  percent.  Brent  (196?)  described 
an  ©gg  loss  ©f  34.3  percent  in  Herring  Gulls.  Other  authors  found  egg 
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losses  In  Herring  GuHs  ©f  29  percent  (Paynter,  1949)  „  30  percent  (Paludan, 
1951)  and  36  percent  (Harris,,  1964) 0  Drent  (196?)  found  that  egg  loss 
in  this  species  c©uld  b©  separated  into  several  categories  of  cans  ess 
destroyed,  1809  percent?  addled,  13,7  percent?  and  died  in  hatching,  10? 
percent,  He  found  'in  Herring  Gulls  that  there  was  a  preponderance  ©f 
predation  in  the  laying  period,  therefor©  the  predation-risk  was  highest 
for  the  first  ©ggs  laid, 

Th®  fat©  @£  418  unhitched  eggs  of  Franklin 5 s  Gulls  from  areas  of 
both  maadmal  and  minimal  disturbance  is  shown  in  Table  VII0  The  term 
"destroyed"  refers  t®  eggs  which  were  found  either  remaining  as  only 
broken  pieces  @f  shells  with  the  contents  missing  or  intact  with  a  hole 

I  • 

pecked  in  the  egg,  The  fact  that  s@m©  contents  remained  in  some  cases 
probably  was  due  t©  the  predator  being  chased  away  before  it  had 
accomplished  its  purpose a  The  majority  ©f  "destroyed3®  eggs  had  the 
contents  missing,.  The  primary  causes  ©f  destruction  were  Franklin® s 
GuHs  and  the  only  ones  which  the  author  had  occasion  t©  observe 0  On 
many  occasions,  clutches  which  were  left  unattended  by  both  adults  were 
destroyed  by  a  neighboring  Franklin's  Gull,  The  eggs  were  eaten  ©r 
had  holes  pecked  in  them0  Egg  destruction  seems  to  be  a  typical  behavior 
pattern  in  Franklin9®  Gulls,  Areas  undisturbed  by  the  author  also 
showed  reduced  clutch  siaes  and  evidence  of  peeked  and  eaten  egg® 0 

Under  'the  category  "disappeared"  were  those  Franklin9®  GuH  eggs 
which  were  present  upon  a  nest  inspection,  but  missing  upon  subsequent 
inspections  0 

"Abandoned®  eggs  were  those  which.  w®r@  warm  t©  the  touch  during  on© 
nest  inspection  but  f®Xt  cold  upon  subsequent  inspections  without  visible 
@vM@ne©  ©£  damage.  These  eggs  war©  eventually  either  destroyed  ©r  they 
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disappeared 0 

8®m®  eggs  w ©r®  found  floating  in  water  adjacent  to  th©  n@st9  with 
no  sign  of  destara.©t±@n9  These  eggs  were  probably  accidently  pushed  into 
the  water  fey  one  ©f  th©  parent  gulls  ©r  by  neighboring  gulls „  The  latter 
was  she  erred  ©a  three  ©evasions  by  the  author  0 


Table  VII  „  Fat©  ©f  mimtehed  Franklin  is  Gulls*  eggs 


within 

the  study  areas 0* 

Cans©  ©f  failure 

1964 

Egg  Incuba- 
laying  tion 

1965 

=  Egg  In©uba~ 
laying  tion 

1964=65 

Egg  Ineuba- 
laying  tion 

1961=65 

T®tal(j0 

10  Destroyed 

108 

34 

72  62 

180 

96 

276  (66) 

20  Disappeared 

3 

2 

3 

3 

5 

8  (2) 

3o  Abandoned 

1 

24 

86 

1 

110 

111  (26) 

4S  Dropped  int®  water 

i 

2 

1 

2 

3  (A) 

5o  Died  during  hatching 

2 

18 

20 

20  (5) 

Lost  (Total) 

113 

64 

72  169 

185 

233 

418(100) 

Total  eggs  for  areas 

222 

379 

asn.i«t 

601 

601 

♦Data  obtained  Jji  1964  from  Big  Lake,  areas  Ar  Bt  B* 9  G,  D,  E  and  F9 
and  in  1965  from  Hay  Lakes 9  areas  J„  U9  L9  M0  G-N9  SPV  $00,  600, 

700  and  800 0 


The  eggs  included  in  the  051  died  during  hatching51  category  were  those 
in  which  the  young  had  begun  pipping  bat  newer  e@mpi@t®Xy  ©m©rged0  These 
embryos  were  probably  victims  of  adverse  weather  conditions  9  abandonment 
or  a  ©@mbinati@n  of  fe@th0  The  ©old  tsa^eratnres  ( 38®  F„)  and  heavy 
rainfall  (1054  inches)  ©©©wring  in  June,  1965  from  the  22nd  through  the 
28th  esdnslded  with  the  majority  ©f  failures  ©f  these  embryos  to  complete 
the  hatching  process  (fable  VII  and  Table  III)0  Evidence  to  support 
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this  is  from  MacMulXan  .and  Eberhardt  (1953)  wh©  demonstrate  that  pheasant 
embryos  appear  to  be  increasingly  more  vulnerable  to  chilling  as  incubation 
progresses,  Chick  embryos  exposed  to  low  tempera' tores  after  the  fourth 
day  of  incubation  showed  a  redaction  in  hatching  success.  However,  most 
birds®  eggs  and  embryo®  appear  to  be  more  susceptible  to  overheating  than 
to  chilling 0  Exposure  of  eggs  to  intense  solar  radiation  win  result 
in  death  ©f  the  embryos  within  a  few  hours  (Drent,  196?)  0  Incubation 
not  only  serves  m  a  source  of  heat  and  protection  from  overheating,  which 
are  necessary  for  embryo  development,  but  also  reduces  ©gg  predation 
(Drent,  196?) , 

The  "total  lost®*  category  represents  the  total  ©f  itemised  causes 
©f  failures  one,  two,  three,  four  and  five  in  Table  VI1C 

The  greatest  loss  @£  eggs  for  both  1964  and  1965  was  from  ®8d©strue“ 
tion"  which  accounted  for  66  percent  of  the  total  loss  ©r  46  percent  of 
the  total  number  @f  eggs  in  the  study  areas,  "Destruction"  was  higher 
during  laying  than  incubation  in  1964,  but  almost  equal  during  laying 
and  incubation  in  1965 0  The  data  in  1965  were  more  complete.  The  second 
greatest  loss  was  due  to  " abandonment"  ©f  eggs  which  accounted  for  2 6 
percent  of  the  total  loss  or  18  percent  of  the  total  number  of  eggs  in 
■the  study  areas,  "Abandonment"  ©scarred  primarily  during  incubation  in 
both  1964  and  1965c  Th©  third  largest  egg  loss  was  the  death  of  the  young 
during  hatching  which  accounted  for  approximately  five  percent  of  th© 
total  egg  loss  and  represents  three  percent  ©f  th©  total  number  of  eggs 
in  th©  study  areas,  Many  more  young  "died  during  hatching"  in  1965  than 
in  the  previous  year,  Th©  adverse  weather  conditions  between  June  22  and 
2.8  in  1965»  as  compared  to  the  relatively  uniform  weather  in  1964,  probably 
account  for  this  great  difference  (Table  III),  The  total  eggs  lost  by 
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” disappearance”  was  eight  out  of  418  eggs,  and  three  out  of  418  ’’dropped 
into  the  water." 

The  total  egg  loss  as  seen  in  Table  VII  was  approximately  66  percent. 
This  unusually  high  figure  reflects  the  inclusion  of  data  from  areas  of 
intense  human  disturbance.  The  effect  of  human  disturbance  on  the  fate 
of  the  eggs  will  be  further  discussed  in  the  section  entitled  "Effects 
of  Investigator,"  The  normal  egg  loss  appears  to  average  25  percent. 

Areas  X,  W  and  Z  in  1964  and  area  SP  in  1965  were  the  least  disturbed 
areas , 

Only  one  addled  egg  was  discovered  and  this  was  found  in  a  sample 
of  57  eggs  collected  for  known-age  embryos.  The  higher  incidence  of 
addled  eggs  in  other  species  (Ytreberg,  1956)  would  suggest  that  other 
addled  eggs  probably  occurred  among  the  eggs  which  were  destroyed, 
abandoned,  disappeared  or  fell  into  the  water.  None  of  the  eggs  which 
were  abandoned  or  fell  into  the  water  were  broken  open  and  examined. 

These  eggs  eventually  were  eaten  or  disappeared.  Destroyed  eggs  with 
some  contents  present  were  examined  and  no  other  addled  eggs  were  discovered. 
If  one  addled  egg  in  57  can  be  considered  a  true  representation,  it 
would  appear  that  addled  eggs  in  Franklin’s  Gulls  occur  with  a  very  low 
frequency,  as  compared  with  Black-headed  Gulls  in  Norway,  in  which  addled 
eggs  accounted  for  approximately  25  percent  of  the  loss  of  all  unhatched 
eggs  in  one  study  (Ytreberg,  1956). 

Clutch  Size 

The  following  are  mean  clutch  sizes  found  in  other  species  of  gulls s 
2.38,  Herring  Gulls  in  Canada  (Paynter,  1949);  2.75,  Lesser  Black-backed 
Gulls  in  Denmark  (Paludan,  1951);  2 ,76,  Herring  Gulls  in  England  (Harris, 
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1964);  2. 77,  Glaucous-winged  Gulls  in  Canada  (Drent  et  al„,  1964); 

2.77,  California  Gulls  in  Canada  (Vermeer,  1967) ;  2.84,  Ring-billed 
Gulls  in  U.  S.  A,  (Johnston  &  Foster,  1954);  2.87,  Ring-billed  Gulls 
in  Canada  (Vermeer,  1967) ;  2.90,  Black-headed  Gulls  in  Norway  (Ytreberg, 
1956);  2.91,  Herring  Gulls  in  Denmark  (Paludan,  1951).  The  mean  clutch 
sizes  for  these  six  species  of  gulls  range  from  2.38  to  2.91,  with  an 
average  of  2.77.  Ytreberg  (i960)  found  the  clutches  of  Black-headed  Gulls 
to  consist  of  three  eggs  in  68  percent  of  the  cases,  two  eggs  in  26 
percent  and  one  egg  in  6  percent. 

Bent  (1921)  states  that,  as  with  the  majority  of  gulls,  the  normal 
set  of  eggs  for  Franklin’s  Gulls  is  three,  with  two  eggs  sometimes  consti¬ 
tuting  a  full  set.  Jim  Wolford  (pers.  comm.)  in  1964  at  San  Francisco 
Lake  in  southern  Alberta  found  42  Franklin’s  Gulls1  nests  containing  103 
eggs,  an  average  clutch  size  of  2.45  (+  0.09)  eggs.  The  distribution  of 
eggs  per  nest  were  as  f ollows ;  2  nests  with  one  egg,  19  nests  with  two 

eggs  and  21  nests  with  three  eggs. 

The  areas  from  which  the  clutch  sizes  were  obtained  for  Franklin’s 
Gulls  were  not  disturbed  during  the  laying  and  most  of  the  incubation 
periods.  These  areas  were  marked  and  the  clutch  size  was  recorded  a  few 
days  prior  to  hatching.  Thus  the  clutch  size  is  a  true  representation  of 
the  natural  condition,  undisturbed  by  humans,  at  that  stage  of  incubation. 

The  Franklin cs  Gull  usually  lays  a  clutch  of  three  eggs  (Fig.  9). 
Inspection  of  68  female  reproductive  tracts  showed  that  90  percent  of  these 
birds  had  laid  three  eggs.  The  average  clutch  size  as  determined  by  nest 
inspection  is  less  than  three,  which  is  probably  due  to  destruction, 
accidents,  or  disturbance.  The  average  clutch  size  for  39  nests  in  the 
least  disturbed  area  was  less  than  three  (2.39). 
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The  data,  for  Table  VIII  were  ©olXeeted  from  the  least  disturbed 
study  areas  during  the  research  period 0  Once  again,  the  greatest 
percentage  of  the  data  were  collected  in  1965c  It  will  be  noted  that 
the  average  clutch  sis©  was  largest  in  1966,  smallest  in  1965  and  inter¬ 
mediate  in  1964 0  The  overall,  average  clutch  size  for  the  three  simmers 
was  2016  (+0oO4)  eggs  per  dutch,. 


Table  VIII 0  Clutch 

si&es 

recorded 

in  Franklin as 

Gulls 

* 

0 

Clutch 

sis© 

N@ 

1964 

o  ®f 

1965 

clutches 

1966  Total 

1964 

Percent 
1965  1966 

Total 

1 

15 

13 

1 

29 

25o9 

llol 

3.0 

13.9 

2 

19 

80 

*18 

11? 

320? 

6804 

54,6 

56.3 

3 

24 

24 

14 

62 

41 0  4 

20,5 

42  0  4 

29,8 

Total 

56 

11? 

33 

208 

100O0 

100  o0 

100  o0 

100  o0 

Mean 

2016 

2o09  2039  2,16 

S  0  E0 

+0oil  i°°°5  +©o10  +  0 0 04 

♦All  data,  obtained  from  Hay  Lakes  s  areas  X,  W  and  2  in  1964, 
areas  SP,  500s  60 0,  ?0Q  and  800  in  1965,  and  areas  P,  Q,  R 
and  AN  in  1966 0 


The  reproductive  success  of  Franklin®  s  Gulls  at  Hay  Lakes  was 
higher  in  1964  than  in  1965 0  The  values  for  reproductive  success  in 
1964  and  I965  ar®  presented  in  Table  IX 0  Only  initial  clutches  have 
been  utilised  as  the  data  from  replacement  clutches  were  insufficient. 
Only  three  known  replacement  clutches  were  positively  identified  upon 
inspection  of  68  female  reproductive  tracts  from  females  from  another 
area  of  the  colony. 

The  overall  clutch  sis©  for  1964,  1965  and  19 66  for  the  least 
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disturbed  areas  was  2.16.  From  Tati©  IX  it  can  b@  seen  that  clutch  sis© 
was  higher  in  1964  with  a  mean  of  2a2  and  a  range  of  2.1  to  2.5°  The 
clutch  sis©  in  I965  showed  a  mean  of  201  eggs  0  It  wo  hid  appear  that  the 
clutch  sis©  of  Franklin's  Gulls  is  lower  than  that  of  other  species  of 
gtlls  0 


Table  IX 0  1  comparison  among  laying,  hatching  and  fledging 

success  of  Franklin's  Gulls 0 


Ava.  Hatching  Fledging 


Date 

Area 

No.  of 
Nests 

Clutch 

Size 

No.  Per 
Clutch 

Per- 

Cent 

No.  Per 
Clutch 

Par 

Cent 

1964 

X 

14 

2.5 

1.86 

74.2 

0.50 

26.9 

¥ 

36 

2.2 

1.72 

78.2 

0.25 

14.5 

Z 

11 

2.1 

1.46 

69.6 

0.45 

30.8 

Average 

2.2 

1.69 

75°  7 

0.34 

20.4 

1965 

700 

17 

2.1 

1.16 

55°  3 

0.06 

5°2 

800 

14 

2.1 

O 

0 

*<-=8 

66.7 

0.29 

20.7 

Average 

2  “f 

1.2? 

60.4 

0.16 

12.2 

Hatching  Success 

The  hatching  success  in  ELaek=*h@&ded  Gulls  in  Norway  in  1952.  and 
1953  was  ?5o3  percent  and  ?803  percent  respectively  (Ytreberg,  1956). 
Paludan  (1951)  found  for  Herring  Gulls  a  hatching  success  of  only  55.5 
percent  in  1944,  compared  to  1943  in  which  it  was  in  excess  of  70  percent. 
This  lowered  success  was  the  consequence  of  a  heavy  gal©  which  washed  away 
many  nests.  Vermeer  (196?)  at  Miquelon  Lake,  Alberta,  showed  a  hatching 
success  of  74.2  percent  in  1964  and  74  percent  in  1965  for  California  Gulls. 
Results  Iter  Ring-billed  Gulls  wer©  86 . 2  and  16  percent  respectively. 
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The  hatching  success  of  Franklinte  Gulls  was  greater  in  1964  than 
in  1965  as  a  ©anseqiMn.ee  of  extrema  weather  conditions  in  i.965,  The 
mean  for  1964  was  75o7  percent  or  lc69  young  per  ©Xu.tch,  with  a  range 
of  69 0  6  to  780  2  percent  (Table  XX)  0  In  1965,  the  mean  was  60o4  percent, 
or  102?  young  per  clutch,  with  a  variation  of  55°  3  to  66,7  percent. 

Fledging  Success 

The  major  cause  of  death  in  young  gulls  is  pecking  by  adults, 

Kirkraan  (193?)  speaking  of  Black-headed  Gulls,  states, 

MX  have  seen  a  chick  pecked  by  seven  adults  in  succession 
before  it  got  back  to  its  nest,  and  another  driven  thirty 
to  forty  yards  out  of  its  course  and  back  again  by  merciless 
beaks.  The  usual  end  of  such  incidents  is  death, M 

The  peeking  by  adult  Black-headed  Gulls  of  strange  chicks  which  have 

wandered  onto  their  territory  appears  to  be  a  major  cause  ©f  death  in 

the  young,  Vermeer  (1963)  found  that  the  primary  cause  of  chick  mortality 

In  Glaucous -winged  Gulls  on  M&ndarte  Island  was  the  pecking  to  death  of 

chicks  by  adults  when  they  wandered  onto  another  gulX*s  territory.  This 

was  also  a  major  cause  of  chick  mortality  for  Ring-billed  and  California 

Gulls  in.  1964  at  Miquelon  Lake,  Alberta  (Vermeer,  196?),  This  was  also 

the  primary  cause  ©f  chick  mortality  in  other  gull  studies  s  Herring 

Gulls  in  Denmark  (PaXu&an,  1951)  «  Herring  Gulls  in  New  Brunswick,  Canada 

(Paynter,  1949),  and  in  Ring-billed  Gulls  in  Michigan,  U,  S,  A, 

(Emlen,  1956) , 

Vermeer  (196?)  found  that  gull  chicks  are  very  susceptible  to  death 
if  exposed  to  rainstorms.  He  cites  an  example  of  seven  California  GulLI 
chicks  dying  in  1964  as  a  result  of  disturbance  prior  to  a  rainstorm. 

The  young  became  wet  and  ©hilled.  In  June,  1965,  rainfall,  which  persisted 
over  three  successive  days  resulted  in  the  death  of  many  California  and 
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Ring-billed  Gulls  0  Pal'adan  (1951)  noted  that  some  Herring  Gull  chicks 
had  been  killed  by  rain  or  brilliant  sunshine, 

Faludan  (1951)  states  that  by  eight  day®  of  age  only  30  percent  of 
Herring  Gull  chicks  had  survived,  and  no  more  than  20  percent  ©f  the 
chicks  on  the  experimental  area  reached  the  age  where  they  could  leave 
■the  colony o  Vermeer  (1967)  obtained  a  fledging  success  in  1964  of  48,8 
percent  for  California  Gulls  and  39 o 9  percent  for  Ring-billed  Gulls? 
in  1965  not  one  e-hick  fledged. 

The  fledging  successes  in  1964  for  areas  X,  W  and  Z  respectively,, 
as  seen  in  Table  IX,  were  26,9*  14,5  and  30,5  percent  or  0,5,  0,25  and 
0,45  young  per  clutch.  The  mean  fledging  success  for  1964  was  20,4  per¬ 
cent  or  0,34  young  per  clutch.  The  1964  figures  contain  mere  data  and 
therefore  appear  to  be  a  more  accurate  representation.  The  mean  fledging 
success  in  1965  resulted  in  12,2  percent  or  0,16  young  per  clutch.  The 
study  areas  700  and  800  produced  respectively  5.2  and  20,7  percent  ©r 
0,06  and  0,29  young  per  clutch.  This  low  reproductive  success  in  1965 
was  due  to  a  continued  disturbance  and  extreme  weather  conditions ,  such 
as  heavy  rainfall  (1,54  inches)  and  cold  temperatures  (38°  F,)  between 
June  22  and  June  2.8,  1965  (Table  III),  The  increase  in  human  disturbance 
brought  about  an  increase  in  nest  abandonment  and/or  destruction.  The 
extreme  rainfall  dismantled  nests,  resulting  in  the  loss  of  eggs  and  the 
death  of  young  from  exposure. 

Fig,  16  depicts-  the  survival  ©f  166  young  Franklin1  s  Gulls  from 
hatching  t©  fledging  in  1964  and  1965,  Mortality  was  heaviest  during 
the  first  two  days,  30  percent  in  1964  and  38  percent  in  1965,  By  the 
time  the  young  were  five  days  ©ldp  55  percent  of  them  in  1964  and  63 
percent  in  1965  were  dead.  In  1965,  mortality  of  the  young  leveled 
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off  for  the  age  group  ©f  six  to  14  days.  Then  at  14  days  of  age  in  1965, 
mortality  Suer eased  quit®  rapidly  t®  fledging 0  The  14-day  stage  when 
compared  with  the  hatching  peak  ®f  June  14  for  1965  in  Fig.  10  corresponds 
almost  perfectly  to  the  extreme  rainfall,  which  fell  between  June  26 
and  June  28.  Thus  the  sudden  increase  @f  mortality  at  14  days  might  be 
explained  by  these  adverse  weather  conditions .  The  continuation  of  this 
rate  of  mortality  may  indicate  the  longer -las  ting  effects  of  poor  weather 
conditions.  The  survival  rate  of  the  young  in  1964  ended  a  rapid  decline 
at  ten  days  of  age  and  then  decreased  slightly  to  fledging  (Fig.  16). 

In  1964,  the  fledging  age  er  first  flight  varied  from  23  to  33  days  with 
a  mean  ©f  3D  days.  The  fledging  age  ranged  in  1965  from  24  to  31  days 
withai  average  of  28  days.  The  young  in  1964,  as  compared  to  1965, 
appeared  to  require  about  two  days  longer  ©n  the  average  to  fledge. 

The  major  recognizable  causes  of  death  in  the  young  were  peeking  by 
adult  gulls  and  exposure  to  heavy  rains.  Peeking  by  adults  occurred 
when  young  birds  attempted  to  enter  the  nesting  territory  of  a  neighboring 
Fran3clints  Gull,  These  territories  appear  to  be  maintained  until  the 
fledging  of  the  young  birds.  The  parent  gulls  pecked  the  intruding 
young  on  the  head  until  either  the  young  left  or  were  killed.  The  fenc¬ 
ing  of  -fehe  young  within  the  study  areas  undoubtedly  limited  their  freedom 
of  movement  with  the  result  that  many  young  intruded  upon  a  neighboring 
gull’s  territory  and  were  packed  to  death.  To  what  degree  the  fencing 
increased  the  mortality  is  unknown.  However,  many  young  outside  -the  fenced 
areas  were  also  found  pecked  to  death. 

Many  other  young  Franklin’s  Gulls  were  found  dead  inside  and  outside 
the  fenced  areas  with  no  external  signs  as  to  the  cause  of  death.  The 
young  that  died  within  the  fenced  areas  showed  a  gradual  weight  loss  over 
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a  period  of  Several  days,  just  prior  to  death.  It  is  possible  death  was 
•an  indirect  result  of  pesticide  residues.  The  young  had  either  been 
abandoned  by  their  parents  or  were  not  fed,  321  which  case  they  starved. 
Under  these  conditions,  the  subtle  thal  levels  of  pesticide  residues  may 
have  become  lethal,  (See  "Pesticide  Residues39  section  for  further 
discuss  ion, ) 

Suanrivai  of  a  Population 

Paludan  (1951)  states  that  in  an  experimental  study  area  approxi- 
mately  2.5  chicks  hatched  per  pair  @f  Herring  Gulls  and  slightly  less 
than  2  per  pair  of  Lesser  Black-backed  Gulls,  equivalent  fledging  rates 
were  20  and  5  percent  respectively.  He  felt  that  these  figures  were 
probably  too  low  for  the  entire  gulXery.  Paludan  (1951)  arrived  at  a 
mortality  rat©  #f  approximately  15  percent  for  sexually  mature  birds 
within  a  population  by  statistic.il  calculations  from.  Danish  banding 
data.  H®  concluded  that  each  population  must  produce  y  to  1  chick 
per  pair  of  adults  in  order  to  maintain  itself.  Marshall's  (194-7) 
mortality  rate  for  sexually  mature  birds  in  an  American  Herring  Gull 
population  was  approximately  29  percent.  Paludan  (1951)  felt  that  in 
•order  for  an  American  Herring  Gull  population  to  survive  it  must  have 
a  higher  fledging  rate  than  the  Danish  population. 

It  would  appear  that  the  fledging  success  of  Franklin's  Gulls  in 
1964  at  Hay  Lakes  for  study  area  X  (Table  IX)  would  meet  Paludan* s 
(1951)  minimum  of  0.5  young  per  dutch  required  to  maintain  a  population. 
The  other  study  areas  as  shown  in  Table  IX  are  below  this  minimum. 

The  author  attempted  t®  minimise  the  effect  of  human  disturbance  on 
the  reproductive  success  of  these  gulls.  The  fledging  rate  was  probably 
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higher  for  the  population  as  a  whole  than  for  the  areas  studied 0 

If  the  longevity  and  average  life  span  of  Franklin’s  Gulls  are  simi¬ 
lar  to  that  of  Black-headed  Gulls,  which  are  known  to  live  as  long  as  18y 
years  (Kate,  1948),  then  these  parameters  would  mitigate  the  effect  of  the 
low  reproductive  rate  and  would  probably  maintain  a  population,, 

Effects  of  Investigator 
Effect  on  Productivity 

Very  few  investigators  working  on  natural  bird  populations  have 
mentioned  the  effects  that  they  themselves  have  on  the  species  and 
consequently  on  the  data  derived  from  it.  Most  choose  to  disregard  these 
factors  or  attempt  to  delete  the  data  affected  by  human  disturbance,, 

Drent  (196?),  while  describing  reproductive  success  in  Herring  Gulls, 
states  that  the  figures  represent  the  "undisturbed  nests,"  This  would 
indicate  that  he  felt  that  some  nests  had  been  disturbed  to  an  extent 
that  they  would  have  affected  his  data. 

Vermeer  (196?)  mentions  that  the  time  of  later  clutch  commencement 
in  Ring-billed  GuHs  may  have  been  a  consequence  of  human  disturbance, 
i„e0  his  working  on  the  island  where  the  gulls  nested.  In  1964,  the  year 
when  an  observation  tower  was  constructed  and  considerable  movements  took 
place  around  the  tower  by  Verrr.eer  (196?),  56  percent  of  470  nests  of 
California  Gulls  and  16  percent  of  215  Ring-billed  Gull  nests  were  aban¬ 
doned  „  The  majority  of  California  Gulls  were  nesting  in  close  proximity 
to  the  observation  tower  and  the  Ring-billed  Gulls  were  located  much  farther 
away„  In  1964,  Vermeer  found  a  fledging  rate  of  48„8  and  39.9  percent 
in  California  and  Ring-billed  Gulls  respectively.  In  1965,  not  a  single 
chick  of  either  species  fledged.  Vermeer  (1967)  states  that  "the 
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complete  failure  to  produce  fledglings  in  1965  at  Miquelon  Lake  is  not 
completely  understood,, "  He  further  states  that  this  appeared  to  be  a 
local  phenomenon  as  the  fledging  success  for  these  species  appeared 
normal  at  a  location  22  miles  away.  He  hypothesized:  that  parental 
neglect  is  res pons ill®  for  the  poor  reproductive  success  in  1965  as 
compared  to  196**,  but  does  not  ©asplain  the  reason  for  this  increase  in 
negligence.  Vermeer* s  data  (196?)  on  nest  numbers  shows  a  drastic 
reduction  of  gull  nests  from  1964  to  1965.  The  Island  "A**  location 
showed  a  reduction  from  470  to  67  California  Gulls*  nests  and  a  reduc¬ 
tion  from  315  to  56  Bing-billed  Gulls5  nests  from  1964  t@  1965.  Island 
WBW  colonies  showed  a  similar  reductions  California  Gulls  dropping 
from  300  in  1964  t©  44  in  1965  and  Ring-billed  Gulls  from  1200  in  1964 
to  376  in.  1965.  These  figures  represent  respective  decreases  in  the 
number  of  nests  from  1964  to  1965  ©f  65.3,  81.6,  81.5  and  68.5  percent. 

Wolford  (1966),  studying  Black- crowned  Night  Herons  in  southern 
Alberta,  found  a  reduction  in  the  number  ©f  nests  and  reproductive 
success  ever  a  study  of  two  breeding  seasons.  In  addition  to  a  reduction 
of  Night  Herons*  initial  nests  from  71  i»  1964  to  55  in  1965,  a  new 
nesting  location  was  established  by  the  birds  in  1965.  The  hatching 
success  decreased  from  33  percent  in  1964  to  13  percent  in  1965  in  initial 
clutches.  Th©  fledging  success  likewise  dropped  from  51  percent  in 
1964  to  10  percent  in  1965c 

The  results  of  ‘these  studies  (Vermeer,  196??  Wolford,  1966)  suggest 
that  the  investigator's  presence  may  be  disturbing  to  the  birds. 

Th©  effects  of  my  presence  In  the  study  areas  are  reflected  in 
laying,  hatching  and  fledging  success. 
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Table  I  Is  divided  into  two  sub^ tables,  on©  for  1964  at  the  top  and 
one  for  1965  at  the  bottom,  Each  sub- table  is  further  sub-divided  into 
two  parts  s  Human  disturbance,  which,  include©  the  marking  date,  final 
date  the  nest  was  cheoked,  th©  number  of  daily  nest  cheeks,  and  the  time 
required  to  fence  off  the  areas  where  the  young  were  studied.  The 
second  division  shows  the  results  of  th©  disturbance  as  it  is  reflected 
in  egg  loss ,  hatching  success,  fledging  success,  clutch  size  or  number 
of  eggs  laid.  Fencing  was  required  only  on  the  plots  in  which  hatching 
was  studied. 

Given  the  average  density  of  nests,  the  approximate  size  of  the 
various  study  plots  may  be  estimated  by  the  number  of  nests  they  contain. 
Since  it  took  one  minute,  ©n  the  ay ©rage,  to  check  a  nest,  the  larger 
th©  number  of  nests  in  m  area,  the  more  time  required  to  check  that  area. 

At  Big  Lake  in  1964,  the  laying  peak  was  Hay  18  and  the  nest-marking 
dates  were  May  13  (areas  A,  B  and  0),  May  15  (area  D),  May  16  (area  E), 

May  1?  (area  F)  and  May  18  (area  B*)«  The  hatching  peak  at  Big  Lake  for 
areas  D  and  E  was  June  12?  hatching  successes  were  12,2  and  11,0  percent 
respectively.  Hatching  peaks  were  not  obtained  for  the  ether  areas  at 
Big  Lake,  since  the  nests  were  only  followed  through  the  laying  period 
to  May  31.  The  reason  these  areas  were  deleted  from  the  study  after 
this  date  was  because  aH  nests  in  these  areas  were  abandoned.  Therefore, 
egg  loss  for  areas  A,  Bs  B*,  C  and  F  should  be  considered  to  be  100  percent. 

At  Hay  Lakes  in  1964,  areas  X,  W  and  Z  were  marked  June  14,  two  days 
before  the  hatching  peak,  June  16,  The  time  required  to  fence  these 
areas  was  relatively  short,  reducing  disturbance.  They  showed  a  very 
high  hatching  success  of  74,2,  78,2  and  6 9,6  percent,  and  a  very  low 
egg  l:>ss  of  2.5,8,  21,8  and  30,4  percent,  Th©  fledging  success  for  these 


Table  X.  influence  of  investigator  disturbance  on  repro 
ductive  success  in  Franklin’s  Gulls,* 
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Human 

Areas  ~ 

1964 

Disturbance  Ab 

Bb 

Cb 

Dc 

Ec 

Fb 

B,b 

h 

\Id 

Zd 

Marking  date  Myl3 

Myl3 

Myl3 

Myl5 

Myl6 
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Myl9 
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Jel4 

,Tol4 

Final  check  My31e  My31e 

My31e 
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Jel4 

My3le 

My31e 

Jy20 

Jy20 

Jy20 

No. Daily  checks  1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Fencing  time  (hr.  )d 

2 

3 

2 

Results 

Egg  loss (#)  47.4 

75.0 

33.3 

88.8 

89.0 

81.5 

50.0 

25.7 

21.8 

30.4 

Hatch. success ($) 

12.2 

11.0 

7^.2 

78.2 

69.6 

Fledg.successa 

0.5 

0.25 

0.45 

A ve. clutch  size 
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2.2 

2.1 
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82 

30 

81 

26 
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14 

36 
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23 

^Laying  peak  in 

1964  was  I  lay 

18;  hatching 

peak 

in  1964  was 

June  12  for 

Big  Lake ,  Areas 

D  and 

E  and 

J  une 

16  for 

Hay  La 

.kes ,  A 

reas 

X,  W  and  Z. 

Human 
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Mb 

Ub 
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3 

3 

3 

1 

3 

1 

1 

1 

1 
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6 

6 

2 

2 
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23.3 
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44.7 

33.3 

Hatch. success(p) 
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6.2 

4.2 

55.3 

66.7 

Fledg.  success3- 

0 

0 

0.06 

0.29 

A ve. clutch  size 

2.1 

2.4 

2.1 

2.0 

2.0 

No. of  nests  146 

75 

64 

32 

39 

36 

22 

23 

17 

14 

No. eggs  laid  49 

12 

41 

12 

90 

12 

48 

48 

38 

30 
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three  area®  w as  0  0  50  9  0.25  and  0o45  young  per  clutch  „ 

« 

Th©  data,  for  the  laying  period  in  1965  at  Hay  Lakes  show  a  more 
complete  picture,  Area®  J,  L,  M,  U  and  G-N  were  checked  through  June  8„ 
which  included  th©  entire  laying  period  and  three-fourths  ©f  the  incu¬ 
bation  period,  The  laying  peak  was  May  22,  In  areas  J,  L,  M  and  U, 
marked  May  12,  ten  days  in  advance  ©f  the  laying  peak,  the  egg  loss  was 
extremely  highs  95o9„  83,3,  ?8,t  and  83o3  percent,  Als©  noteworthy  is 
the  low  number  of  eggs  per  nest  “that  were  laids  49  eggs  for  146  nests, 

12  ©ggs  for  15  nests,  41  ©ggs  for  64  nests  and  12  eggs  for  32  nests,  Th® 
average  clutch  size  in  th®  least  disturbed  areas  is  2,16,  Area  SP,  which 
was  marked  May  2i9  just  one  day  before  the  laying  peak,  had  only  a  23.3 
percent  ©gg  loss,  Area  G“NP  which  was  marked  May  26,  four  days  after 
th©  peak,  only  lost  25 ,0  percent  ef  "th©  eggs„ 

Areas  $00  and  600  in  1965  at  Hay  Lakes  were  marked  June  10,  five 
days  before  "th©  hatching  peak  @f  June  15,  and  th©  ©gg  loss  was  very 
high?  93.8  and  95.8  percent,  with  a  hatching  success  of  6,2  and  402 
percent.  These  areas  the  author  fenced  alone  and  this  took  about  six 
hours  per  area.  Areas  700  and  800  were  fenced  with  assistance  June  20, 
five  days  after  the  hatching  peak,  and,  with  assistance,  required  only 
two  hours  per  area  for  fencing-  (as  contrasted  with  six  hours  for  areas 
500  and  60-0)0  Th©  hatching  results  for  these  areas  were  44,7  and  33.3 
percent  ©gg  loss  and  55.3  and  66 0 7  percent  hatching  success  1  a  fledging 
success  of  0o06  for  area  700  and  0,20  young  per  dutch  for  area  800 „  I 
am  unable  t®  explain  why  area  700  had  such  a  high  mortality  rat©  as 
compared  t@  area  800,  however,  this  area  (700)  is  an  exception  to  th© 
typical,  pattern  and  occurred  in  only  one  study  area  out  ©f  twenty 
(Table  I) . 
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Perhaps  the  low  hatching  and  fledging  success  in  areas  500 ,  600 9 
700  and  800  were  due  to  the  very  heavy  rains  between  June  2 6  and  28  (Table 
III),  which  resulted  in  a  rise  in  the  water  level  of  more  than  six  inches. 
Despite  the  fact  that  Franklin ®s  Gulls  build  floating  nests,  the  rapid 
rise  in  water  level  dismantled  many  of  the  nests  and.  the  eggs  fell  into 
the  water.  Many  young,  which  were  ten  to  fourteen  days  old,  died,  probably 
as  the  result  of  exposure  to  these  adverse  weather  conditions. 

Fig.  i?  emphasises  the  major  human  disturbance.  This  graph  shows 
the  egg  loss  and  hatching  success  as  related  to  the  nest-marking  date. 

Areas  J,  L,  M  and  U  (Fig.  1?)  were  marked  ten  days  before  'the  laying  peak, 
and  have  &  very  high  ©gg  loss.  Areas  D  and.  E,  marked  three  days  and  two 
days ,  respectively,  before  the  peak,  also  had  a  high  egg  loss.  Area  SP, 
which  was  marked  on©  day  before  the  peak  and  G“N,  marked  four  days  after 
the  peak,  had  a  very  low  egg  loss.  Areas  D  and  E,  which  both  had  a  high 
©gg  loss,  differ  .from  area  SP,  which  had  a  low  egg  loss,  by  only  two  days 
and  one  day  respectively.  It  may  be  that  this  is  a  very  critical  period 
and  a  single  day  is  quite  important.  The  reason  for  this  large  discrepancy 
-with  a  difference  in  marking  time  of  only  one  day  may  also  be  due  to  tee 
fact  that  areas  D  and  E  were  located  at  Big  Lake  which  appears  to  have  a 
transient  population  of  gulls.  tee  gulls  appeared  to  nest  at  Big  Lake 
one  year,  i.e.  in  1964',  but  due  t©  the  high  water,  they  did  not  nest  there 
in  1965  and  1966.  The  gull  colony  there  appears  to  be  relatively  new  and 
unstable.  In  contrast,  area  SP  was  located  at  Hay  Lakes,  within  a  well 
established  colony  of  two  thousand  pairs  which  remained  stable  throughout 
1964-,  I965  and  1966.  The  gulls  at  Hay  Lakes  would  have  more  attachment 
to  the  nesting  area  in  which  their  species  have  nested  since  1931  (Farley, 
1932)  than  would  those  gulls  at  Big  Lake.  This  would  contribute  to  a 
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Fig.  i?0  Hatching  success  in  Franklin’s  Gulls  correlated  with 'the 
nest— marking  dat©0 
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greater  ease  of  abandonment  at  Big  Lake,  Another  factor  which  may  account 
for  the  large  egg  loss  with  a  difference  in  marking  of  only  one  or  two 
days  was  the  method  of  nestp-marking  and  checking  in  1964  at  Big  Lake. 

At  Big  Lake  stakes  were  more  visible  since  the  upper  six  inches  were  orange 0 
This  possibly  increased  predation.  Also,  during  the  same  year,  the  stakes 
were  numbered  mi  the  study  area  and  data  were  recorded  in  a  notebook, 
increasing  the  time  spent  on  each  area.  In  contrast,  the  stakes  in  1965 
at  Hay  Lakes  were  unpainted,  pro-numbered,  pre-dis tr ibuted  and  data 
recorded  by  symbols  on  hole-punched  nest  record  cards,  resulting  in  less 
time  spent  per  nest  check. 

A  decrease  in  human  disturbance  results  in  a  decrease  in  abandon¬ 
ment,  as  reflected  generally  in  improved  results  and  techniques  in  1965 
over  1964.  The  most  critical  human  influence  appears  to  be  the  nest»marking 
date.  As  the  marking  date  of  nests  approaches  the  laying  peak,  the  laying 
success  (determined  from  clutch  sis©)  increases.  Similarly,  the  hatching 
success  increases  as  the  marking  date  approaches  the  hatching  peak.  The 
marking  of  the  nest®  several  days  in  advance  @f  the  peak  is  more  detrimental 
than  marking  of  the  nests  several  days  after  the  peak.  Nests  marked  one 
day  before  the  laying  peak  had  a  hatching  success  of  75  percent  (area  SP) 
while  those  marked  ten  days  in  advance  had  only  a  20  percent  success 
(areas  J,  L,  M,  U).  Areas  marked  five  days  before  the  hatching  peak  bad 
&  5  percent,  hatching  success  (areas  $00  and  600)  and  marked  five  days 
after  the  hatching  peak  had  a  60  percent  success  (700  and  800).  The 
marking  of  nests  one  'to  two  days  prior  to  the  laying  or  hatching  peaks 
appears  to  produce  the  highest  reproductive  success  (area®  X,  W,  Z,  SP). 

Ease  of  abandonment  and  disturbance  are  also  related  to  attachment  to 
nests  and  areas.  Attachment  was  shown  to  be  weak  to  the  Big  Lake  area. 
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The  longer  the  time  a  bird  spends  on  a  nest  and/or  eggs,  the  greater  the 
attachments  The  fact  that  gulls  would  have  less  attachment  to  a  nest 
before  eggs  had  been  laid  probably  influenced  the  high  rates  of  abandon¬ 
ment*  Low  rates  of  abandonment,  especially  during  hatching,  would 
reflect  high  rates  of  attachment*  The  rapidity  with  which  the  gulls  are 
able  to  construct  a  nest  also  contributes  to  the  ease  of  abandonment 
during  the  laying  period 0  It  was  not  uncommon  to  find  a  nest  completely 
built  and  one  egg  laid  in  a  24-hour  period. 

Effects  of  Continual  Observation 

On  May  22,  1966  at  Hay  Lakes,  a  four  by  four  by  four  feet,  green  canvas 
observation  blind  was  erected  upon  a  wooden  platform,  six  inches  above  the 
water  level.  The  site  chosen  was  a  previously  undisturbed  nesting  area. 

The  observation  area  had  an  average  water  depth  of  one  foot  and  had  a 
uniform  vegetative  cover  of  emergent  Scirpus  a cut us „  Observations  of 
adult  incubating  behavior  were  made  from  9»00  a.m.  to  6sOQ  p.m.  daily 
for  a  period  of  twelve  days.  Laying,  for  the  most  part,  was  complete 
and  incubation  was  underway.  On  May  23,  thirteen  nests  were  marked  with 
numbered,  wooden  stakes.  The  nests  varied  in  distance  from  18  feet  to 
73  feet  from  the  blind.  Because  of  the  density  of  nests,  which  was 
approximately  nine  feet  square  per  nest,  and  the  height  and  density  of 
the  vegetative  cover,  more  nests  were  not  readily  visible  from  one  point. 
Fig.  18  shows  the  locations  of  the  individual  nests  and  their  relation¬ 
ship  to  the  bljnd.  Table  XI  gives  the  distances  of  the  nests  from  the 
blind.  Eight  of  the  thirteen  nests  had  an  adult  gull  from  each  pair 
color-marked  on  the  breast  with  paint.  The  author  was  unable  to  mark 
any  birds  from  the  remaining  pairs . 


F±g0  18.  Relationships  of  X@eati@n  of  nests  to  blind  and 
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Table  II0  Nest  abandonment  of  FhanJdJrMs  Gulls  as  a  result  of 
observation  ©f  nests  and  eoXornmarking  adult  birds,* 


Nest 

Distance  in 
feet  of  nest 
from  blind 

Date  of 
nest  marking 

Date  ©f 
adult  colors 
marking 

Bat#,  nest 
was  abandoned 

76 

18 

May  23 

May  23 

15? 

21 

May  23 

May  25 

26# 

33 

May  23 

May  29 

May  2? 

800*' 

90 

May  26 

May  26 

May  2.8 

397*" 

92 

May  29 

May  29 

fey  2? 

600*“ 

93 

May  25 

May  25 

May  29 

?1+ 

51 

May  2.6 

May  2 6 

May  2? 

337 

51 

May  23 

May  2? 

231 

55 

May  23 

May  2? 

29# 

60 

May  23 

May  25 

May  2? 

398*” 

66 

May  29 

May  29 

May  26 

268 

6? 

May  23 

May  2? 

10# 

73 

May  29 

May  29 

# 

♦The  area  was  under  observation  daily  from  May  22  -to  June  2,  1966  0 

+Qnly  me  adult  grill  from  each  of  the  nest  pairs  was  trapped  and 
©oXor “marked, 

#This  pair  of  gulls  did  not  abandon  their  nest. 

It  ©an  be  seen  from  Table  XI  that  nests  number  ?6  and  i 57  which  were 
the  elesest  nests  to  the  blind.,  only  1,8  feet  and  21  feet  respectively, 
were  the  first  nests  marked  on  May  23  and  also  the  first  set  ©f  nests 
abandoned,  on  May  25,  Nest  number  398,  which,  was  marked  on  May  29, 
was  abandoned  next  (May  26) ,  Although  nest  398  was  66  feet  from  the 
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blind,  its  proximity  to  nest  number  100  resulted  in  its  early  abandonment. 
The  pair  of  gulls  at  nest  100  were  the  most  aggressive  in  the  observation 
area0  After  marking  nests  100  and  398  and  one  adult  from  each  nest  on 
May  24,  the  gulls  were  disturbed  and  the  golden-colored  gull  from  nest 
100  destroyed  an  egg  in  nest  398.  Several  raging  battles  occurred  between 
the  gulls  of  these  nests  during  the  observation  period  on  May  24  and  25. 
The  owners  of  nest  100  attempted  to  drive  off  those  of  nest  398.  As  a 
result,  the  latter  nest  was  abandoned  on  May  26.  The  marking  of  both 
these  nests  appeared  to  initiate  the  hostility  between  the  adult  gulls 
who  had  constructed  them. 

Nests  260,  347,  71,  337,  231,  296  and  268  were  all  abandoned  on 
May  27.  All  were  marked  on  May  23,  with  the  exception  of  nest  71,  which 
was  marked  on  May  27.  Nests  260,  337,  231,  296  and  268  were  located 
quite  close  to  one  another  and  nests  3^7  and  71  were  rather  isolated. 

Nests  800  and  600  were  abandoned  on  May  28  and  29  respectively. 

Nest  800  was  marked  on  May  26  and  nest  600  on  May  25.  Both  were  some¬ 
what  isolated  from  the  other  nests. 

Nest  100  which  was  farthest  from  the  observation  blind  belonged 
to  the  most  aggressive  pair  of  gulls  in  the  observation  area.  It  was 
not  abandoned. 

Thus  it  appears  that  nests  located  closest  to  the  blind  may  be 
the  first  to  be  abandoned  and  the  ones  farthest  away  may  he  abandoned 
last,  if  at  all.  Proximity  of  nests  to  one  another  and  to  other  pairs 
of  gulls,  as  in  the  case  of  nest  100,  also  influences  the  sequence  and 
occurrence  of  nest  abandonment  (Table  XI  and  Fig.  18). 

The  effect  of  investigator  disturbance  is  most  evident  in  the  rate 
of  abandonment  of  nests,  which  was  found  to  be  as  high  as , 92  percent. 


It.  also  affected  the  sequsnee  @f  abandonment,  with  t a©  nearest  gulls 
abandoning  first*  Observation  leads  t©  an  increase  of  aggressive 
behavior  between  gulls  nesting  in  doe©  proximi.ty0 
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Ffeing-le  JRepr odagtive  Cycle 

Changes  in  3  Age  j,f  the  Largest  Preawuflaitary  Follicle 

Avian  investigators  (Bullough,  19 42?  Johnston,  19.56?  Marshall,  19^9* 
Stieve,  1919)  have  shown  that  adult  female  birds  annually  undergo  a 
cyclic  ©hang©  in  the  ©vary  and  associated  structures  ,  swk  as  the  oviduct, 
which  is  generally  parallel  to  similar  eyall©  ©hang©  in  the  male* 

Paludan  (±951)  found  four  f ©Hides  36,  32 ,  27  and  19  mm0  in  diameter 
in  an  adult  Herring  Gull  (a  larger  bird  than  Franklin*©  Gulls)  only 
two  dap;  before  Hying  it?  first  egg*  He  fdtmd  no  collapsed  follicles 
msroseopiealXy  visible  on  the  surface  ©£  ovaries  ©f  Herring  Gulls 
nine  days  after  the  last  eggs  were  laid.  He  found  in  both  this  species 
.and  the  Lesser  Black-backed  Gull  that  the  interval  between  the  loss  of 
a  dutch  and  the  beginning  ©f  replacement  laying  was  11  t©  12  days. 

He  states  further  that  this  interval  remains  ©on® tan t  whether  the 
eluteh  is  lost  at  the  termination  @f  initial  laying  or  at  a  later  date. 
Johnston  (1 956}  found  that  the  maadmua  sis®  ©f  adult  winter  follicles 
in  California  Gulls  averaged  1„5  to  2.0  ram.  in  diameter,  He  also 
found  that  foHieuQLar  development  commences  in  mid-Felufmry,  with  the 
follicles  enlarging  abruptly  to  a  mean  of  approximately  3  ram.  by  the 
end  ©f  April,.  He  observed  that  ovulated  follicles  were  resorbed  rather 
rapidly  la  California  Gulls,  in,  most  eases  within  a  week. 

Stiev©  (1919)  reports  that  follicular  involution,  whloh  was  observed 
micros eopleally  in  the  Jackdaw  (Cgrvus  monedtiUi) ,  begins  after  the  second 
egg  is  laid.  However,  he  states  that  some  follicles  showed  no  signs  of 
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involution  after  a.  four-week  period  of  incubation  by  some  females  0 
Bullough  (1942.)  fcond  by  microscopic  examination  of  Starling  (Straraxs 
•vulgaris)  ovaries  what  he  calls  corpora  lutea  persisting  t mo  months 
after  incubation.  Lewin  (1983)  found  that  the  pc&tovuLatory  follicles 
of  California  Quail  (Lophortyx  calif ornicus )  war®  difficult  to  identify 
with  a  dissecting  microscope  10  days  after  ovulation  had  occurred. 
Observation  ©f  a  pestbreeding  ©vary  revealed  only  that  a  female  had 
laid  many  eggs. 

Sixty-eight  sexually  mature  female  Franklin's  Gulls  were  collected 
between  the  time  ©f  arrival  on  +&e  colony  during  the  last  week  in  April 
to  the  time  of  departure  during  the  third  week  in  July.  Changes  in  the 
size  of  the  ©vary  and  oviduct  were  compared  with  the  laying  frequencies 
shown  in  Fig.  10.  It  can  be  seen  from  Fig.  19  ‘that  the  largest  pr©wu~ 
latory  follicles  ©f  the  seacually  mature  Franklin's  Gulls  averaged  4  mm, 
in  diameter  upon  their  arrival  in  late  April.  The  preovulatory  follicles 
increased  rapidly  in  size  (to  20  to  25  mm,)  during  the  second  week  in 
May  and  ‘began,  to  decrease  during  the  third  week  in  May.  The  period 
from  May  15  to  May  22  corresponds  directly  to  the  laying  peaks  in  Fig,  10, 
The  largest  preovulatory  follicles  remaining  after  ovulation  gradually 
atrophy  and  measured  approximately  2  ram,  by  the  third  week  in  July,  the 
time  of  departure. 

Although  iii©  data  collected  in  1964  are  somewhat  incomplete,  the 
peaks'  for  all  three  years  (1964,  1965  and  1966)  appear  to  correspond 
quit©  closely.  The  laying  means  for  the  total  number  of  eggs  on  the  study 
areas  (Fig.  10)  show  a  peak  three  days  earlier  in  1964  than  in  1965 o  An 
earlier  increase  in  size  does  not  appear  In  the  preovaLatory  follicles 
for  1964  over  1965,  possibly  the  result  of  incomplete  data. 
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Fig.  19 o  Seasonal  changes  in  sis©  of  the  largest  preovulatory  foIXiel© 
in  Franklin’s  a  alls  in  1964.  1965  and  1966  a 
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Growt.li  of  Pre-  and  Postwdtatery  Follicles 

lewin  (1963)  used  the  known  rate  ©f  preovulatory  follicular  growth 
and  the  rate  of  postovt&atory  follicular  involution  to  prediet  or 
postdate  the  laying  of  an  egg  or  "the  laying  period  of  the  entire  population » 
The  rate  ©f  growth  of  preovulatory  follicles  and  the  rats  of  involute 
tion  ©f  postovulatory  f©Hieles  ia  Frahkli nte  Gulls  can  be  utilised  to 
determine  the  approximate  time  of  laying  of  either  a  single  egg  or 
laying  for  a  population*  If  the  laying  data  is  known,  the  prediction  of 
th©  growth  curve  ©f  preovulatory  follicles  and  the  regression  of  the 
postovulatory  foUideS  as  shown  ia  P±g0  20  is  possible,, 

Th®  diameters  of  all  preovulatory  follicles  and  the  widths  of  all 
postovulatory  follicles  war®  averaged*  The  measurements  were  plotted 
on  a  graph  according  to  the  number  of  days  from  ovulation.  The  results 
©an  be  seen  in  Fig*  20,  Th©  average  diameter  ©f  all  preovulatory 
follicles  of  sexually  mature  Franklin1  s  Gulls  at  the  time  of  arrival 
was  1*5  The  follicles  gradually  increased  In  size  within  20  days 
to  3  mm*  in.  size*  Ten  days  before  ovulation  the  final  and  most  rapid 
growth  of  future  ova  occurred*  Mature  ova  had  diameters  ©f  approximately 
36  ram*  Th©  postevulatory  follicles  became  quit®  flat  and  rapidly 
involuted  to  2*5  mm*  in  width  within  tea.  days  after  ovulation*  Twenty- 
days  after  ovulation  the  postovulatory  follicles  were  i  sa,  in  width* 

B©y©nd  this  period,  they  are  too  small  to  measure  accurately  with 
vernier  calipers,  and  very  difficult  to  recognize.  Old  postovulatory 
follicles  became  ©range  in  color*  Atretic  preovulatory  follicles  are 
whit©  0 

Three  Franklin’s  Gulls  which  had  laid  replacement  clutches  durlhg 
the  first  part  of  June  were  collected  in  1966 „  Inspection  of  the  follicles 


90 


Fig0  20  „  Slss®  of  pr®-  and  posstoTulaterj  fslIisOL^s  in  6 
Gulls  in  1964,  1965  and  19660 
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revealed  that  clutch©®  had  bean  laid  earlier  in  the  same  year.  These 
correspond  generally  with  the  tnly  replacement  eggs  discovered,  laid 
on  June  4S  5  and  6,  1965,  as:  shown  in  Fig.  10.  No  laying  ted  occurred 
on  the  study  area  for  the  previews  fear  days.  This,  together  with  the 
discovery  of  replacement  dutches  through  inspection  of  the  three  females 
collected  in  1966,  led  to  the  conclusion  that  these  were  replacement 
eggs.  They  were  laid  12  day®  after  the  laying  mean  for  initial  dutches 
at  that  location. 

The  examination  of  an  ovary  of  a  pcs  threading  gu3LX  under  a  dissecting 
microscope  will  ascertain  whether  a  female  has  laid  eggs  cad  in  most 
cases  will  reveal  how  many  eggs  have  been  laid.  This  may  be  accomplished 
in.  most  eases  until  mid-July  when  the  local  gulls  depart. 

Seasonal,  Oviduct  Cycle 

Johnston  (1956)  found  in  California  Gulls  that  there  was  an  abrupt 
enlargement  of  the  oviduct  in  the  latter  part  ©f  April,  following  an 
inactive  winter  condition.  By  the  middle  of  May,  after  most  adults  were 
incubating,  the  oviduct  began  a  noticeable  regression.  A  diminished  sise 
of  3  to  4  mm.  had  been  reached  by  the  end  of  May,  and  was  maintained 
throughout  June  and  July.  A  similar  enlargement  and  regression  of  the 
oviduct  during  the  breeding  season  has  been  reported  for  Starlings 
(BxOlough,  1942)  and  California  Quail  (Lewis,  1963) . 

The  oviducts  of  Franklins  Gulls  undergo  a  tremendous  increase  in 
sise  during  tee  breeding  season  (Fig.  21).  This  organ  Increases  its 
weight  approximately  100  times.  When  these  birds  arrive,  about  April  25, 
the  oviduct  my  weigh  as  little  as  0.2  grams  and  on  May  12  when  laying 
has  begun,  it  may  weigh  over  20  grams.  The  increase  in  sise  is  -much  more 
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rapid  than  its  regrass  is®.  Slower  regression  wold  allow  the  laying  of 
replacement  dutches,  if  initial  dutches  w@r©  destroyed*  The  oviduct 
measurements  from  three  females  which  laid  replacement  dutches  may  be 
seen  in  Fig*  21  „  The  weight  of  the  oviduct  at  departure  is  0o25  grams 
or  almost  the  same  as  that  on  arrival*  The  date  ‘fee  oviduct  reaches 
its  maximm  sise  corresponds  closely  t®  fee  mean  laying  date  as  previously 
shown  o 

Male  Reproductive  Cyde 

Growth  and  Regression  of  the  Testis 

Johnston  (1956)  found  by  measuring  both  the  left  and  right  testis 
in  California,  GuUs  feat  fee  left  testis  is  largest  in  the  greater 
percentage  ©f  males*  He  found  that  84- *7  percent  of  fee  left  testes  were 
longer  than  the  right,  8*6  were  smaller  and  6,7  were  equal*  Johnston 
further  states  that  in  previous  studies  of  this  species  only  the  left 
testes  had  been  measured  and,  when  compared  wife  his  own  results,  seemed 
to  be  valid*  He  found  in  1951  that  the  testis  in  adult  California  Gulls 
begins  a  rapid  increase  In  volume  near  the  end  of  February  -and  fee  begin¬ 
ning  of  March.  The  testis  in  these  birds  readies  its  maximum  size  in 
early  May,  about  the  time  of  laying*  The  adult  testes  then  begin  to 
involute  immediately  after  the  eggs  are  laid  in  early  May  and  reach  their 
minimum  winter  size  by  October* 

The  length  of  the  left  testis  for  95  sexually  mature  Franklin's 
Gulls  was  recorded*  Fig*  22  depicts  the  change  in  size  of  the  left 
testis  during  fee  breeding  seasons  of  1964,  1965  and  1966,  taken  from 
the  tins,®  of  arrival  until  the  time  of  departure  from  the  breeding  grounds* 
Note  feat  upon  arrival  in  the  latter  part  of  April,  the  testis  is  already 
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Fig,  22.  Seasonal  ehamgss  in  length  of  th©  left  testis  in  l 
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well  developed,  averaging  approximately  14  ram,  in  length.  In  contrast, 
it  was  shown  that  most  of  the  development  of  the  preovulatory  follicles 
in  females  takes  place  after  arrival  (Fig.  19) „ 

The  average  length  of  the  left  testis  for  Franklin5 s  Gulls  at  its 
maximum  development  was  approximately  15  mm.  The  testis  reaches  this 
size  in.  mid-May,  the  time  corresponding  quite  closely  to  “the  peak  of 
the  female  cycles  depicted  in  Figs,  10,  19  and  21,  The  testis  decreases 
in  size  rapidly  from  mid-May  to  mid-^une,  reaching  what  appears  to  be 
its  overwintering  length  of  approximately  6  mm,  by  departure  on  July  20, 

Sexual  Dimorphism 

Moynihan  (1955)  claims  that  in  the  Black-headed  Gull  there  is  a 
slight  size  difference  between  the  sexes.  If  two  birds  are  observed 
close  together,  he  claims  the  difference  is  usually  unmistakable.  He 
noted  that  tee  head  of  the  female  is  usually  narrower  than  its  mate  and 
tee  bill  is  usually  shorter  than  teat  of  tee  male, 

Johnston  (1956)  states  that  in  collecting  California  Gulls,  equal 
samples  of  males  and  females  were  not  obtained  each  month.  Field 
identification  of  tee  sex  of  the  bird  is  very  difficult  in  this  species 
because  sexual  dimorphism  is  absent. 

The  male  and  female  Franklin 5 s  Gulls  are  so  similar  in  coloration 
that  they  cannot  be  separated  by  this  means.  Klee  (1962),  while 
studying  the  behavior  of  these  birds  In  Manitoba,  states  that  55G3 
appeared  from  his  behavior  to  be  a  male,  Gh  proved  to  b©  a  female  at  her 
death  in  19 55. 55  This  suggests  teat  Nice  (1962)  was  unable  to  positively 
identify  the  sex  of  Franklin's  Gulls  except  by  dissection  of  individual 
birds  after  death,  Dwight  (1925)  found  very  slight  differences  in  size, 
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with  the  males  being  larger  „  H©  gives  the  following  means  and  ranges 
in  millimeters  for  14  mal©  and  12  female  Franklin*  s  Gulls  %  eulmen  of 
the  female,  29 „ 2  (2?  to  33)  5  euGbaen  of  the  male,  30 0?  (29  to  3^')  5  bill 
depth  at  base  of  female,  806  (8  to  9)5  and  bUX  depth  at  base  of  mis, 

9.0  (8.5  to  10). 

Sexual  dimorphism  does  not  appear  to  be  present  in  gulls „  In  most 
other  species  of  adult  birds,  on©  of  the  sexes,  usually  the  ml®,  is 
much  more  brilliantly  colored  than  th©  other 0  In  this  study,  there 
appeared  to  be  no  difference  between  the  sexes  in  either  the  coloring 
or  patterns  of  the  wing  tips*  Th©  only  positive  methods  of  identification 
of  sex  besides  dissection  were  th©  observations  ©f  laying  behavior  and 
copulation,,  It  was  also  noted  that  of  th©  gulls  which  were  collected,  th© 
males  usually  had  b©an  the  more  aggressive, 

A  total  of  14  external  measurements  were  taken  from  each  of  100 
adult  male  and  70  adult  female  Franklin*  s  Gulls  in  an.  attempt  to  discover 
an  external  characteristic  which  would  separate  th©  sexes  „  For6  a  detailed 
description  of  these  measurements  see  Appendix  I0  The  mean,  standard  error 
of  the  mean,  range,  and  standard  deviation  are  plotted  for  ©ash  measure¬ 
ment,  by  sex,  in  Fig,  23,  In  all  14  of  these  measurements,  th©  male  tends 
to  be  larger  than  the  female.  On©  measurement,  “’middle  texe  length,** 
showed  almost  complete  overlap  between  tee  sexes.  The  measurements  which 
separated  the  sexes  in  most  cases  ware  the  “bill  depth,  **  at  both  base  and 
angle,  and  “bill  length,1" 

In  the  present  study,  bill  length  was  measured  from  th©  tip  of  th© 
bin  to  the  angle  of  the  mouth  and  cannot  be  compared  with  th©  oilmen 
measure  from  Dwight  (1925).  Dwight* s  measurements  of  tee  bill  depth 
at  the  base,  however,  are  comparable 0  The  author  found  that  the  bill 
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Fig.  23 o  Summary  of  fowtsen  external  measurements  for  adult  mala  and 

female  Franklin 5 s  Gulls,,  The  mean,  standard  error  ©£  the  mean, 
standard  deviation  and,  rang©  are  given  for  ©ash  of  these  measure¬ 
ments  from  100  males  and  70  females.  The  letter  33  f*11  represents 
female  and  Mmn  male0  For  a  detailed  description  of  the 
external  measurements  ss©©  Appendix  I. 
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depth  at  the  base  for  68  females  averaged  9,9  (8a8  to  11 0 5)  and  for  100 
males  it  averaged  10  „  9  (9o7  to  12,3)  millimeters  0  The  author’s  rasas  nr  a- 
merits  for  ’’bill  depth®8  at  the  base  appear  'to  be  larger  than  those  given 
by  Dwight  in  both  average  and  range 0 

From  Fig*  23  and  other  authors  (Dwight,  1925s  Ridgeway,  1919)  it  is 
evident  that  most  external  measurements  d®  net  separate  the  sexes* 

However,  the  bill  of  the  female  is  shorter  and  narrower  than  the  bill 
of  the  male*  By  multiplying  the  length  of  the  bill  times  the  depth  of 
■tie  bill,  I  obtained  an  index  which  separated  the  sexes  in  most  of  the 
eases,  as  illustrated  in  Fig,  24  *  The  product  of  these  ms  as -ores  was 
more  reliable  than  ‘the  individual  measures  in  separating  the  sexes*  It 
was  found  that  the  best  point  ®f  separation  was  386  mm0  Above  this  point 
8h  percent  of  the  ml.es  occurred  and  below  were  80  percent  ©f  the  females* 
The  maximum  overlap  was  found  t©  be  20  percent*  Thus,  with  this  indicator, 
Franklin’s  Gulls  may  be  sexed  fairly  accurately  without  dissection*  This 
should  facilitate  determination  of  the  sex  of  live  birds  in  the  field* 

Aging  Characteris tics 
Bursa 

Many  investigators  have  used  the  bursa  of  Fabrieius  to  determine  the 
age  of  birds,  especially  game  species  *  The  bursa  normally  is  prominent 
at  an  early  age  and  generally  becomes  a  small  remnant  when  the  birds  reach 
maturity*  This  has  been  demonstrated  for  waterfowl  by  Hochbaum  (1942) 
and  Elder  (1946)  *  Johnston  (1956)  also  demonstrated  this  for  California 
Gulls*  Elder  (1946)  found  in  the  Canada  Goose  that  the  rat©  of  bursal 
regression  suggested  that  .all  geese  do  not  attain  sexual  maturity  at  the 
same  age*  Johnston  (1956)  found  a  general  trend  toward  reduction  ©f 
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BxH  index  for  adult  female  and  male  Franklin*  s 


was  measured  from  the  tip  to  the  angle  of  the  month  and  depth, 
ineluding  the  upper  and  lower  mandible,  was  measured  at  the 
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bursal  sirs©  from  first^year  birds  to  thos©  in  their  second  year,  further 
reduction  from  the  second  year  to  those  in  the  third  year,  and  further 
reduction  in  the  third  year  to  the  adult  age  class  0  Upon  attainment  of 
maturity  there  is  a  continuing  trend  towards  general  atrophy  of  the  bursa 
in  older  birds 0  He  also  found  as  a  general  rule  that  third- year  birds 
which  were  breeding  had  smaller  bursas  than  non-breeding  birds  of  the 
same  ag©0  Some  exceptions  to  th©  general  trend  were  reported?  bursal 
absence  in  some  third-year  California  Gulls  and  persistence  in  some 
adults  0 

Th©  lengths  of  bursa©  present  in  169  Franklin® s  Gull®  collected 
from  April  to  July  in  1964,  1965  and  i960,  were  plotted  in  Fig,  25o 
Sine©  no  differences  were  found  between  bursae  of  males  and  females  or 
from  year  to  year,  all  samples  were  combined 0  All  bursae  which  persisted 
as  a  small  remnant  (less  than  1  mm0 )  were  plotted  along  the  'bottom  of 
Fig0  25o  The  specimens  which  lacked  any  sign  of  a  bursa  were  omitted 0 
All  these  specimens  were  sexually  mature 0  From  F±g0  25,  it  can  be 
seen  that  there  is  an  increase  in  bursal  length  in  th©  younger  adult 
birds  from  April  to  July,  The  specimens  with  a  bursa  less  than  1  mm0 
long  or  those  with  no  bursa  were  all  found  to  be  mature  birds 0  Since 
n©  known-age  birds  or  means  of  aging  adult  Franklin* s  Gulls  were  obtained, 
it  was  not  possible  to  separate  the  birds  into  ag©  groups 0  If  bursal 
length  had  been  recorded  for  the  entire  year,  it  would  probably  reveal 
a  decrease  in  length  beginning  in  August  and  September, 

Wing  Classes 

In  June  of  1964  at  Hay  Lakes,  1,132  Juvenal  Franklin® s  Gulls  were 
banded  in  the  hop©  that  known-age  bird®  might  be  recovered  in  1965  and 
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1966 o  N©  'banded  birds  were  recover ed„  However,  three  age  classes  can 
be  readily  separated  (Dwight,  19 25?  Godfrey,  1966),  These  ares  mature 
adults,  which  have  a  slate  black  head,  whit©  tail,  dark  red  bUl, 
dark  red  legs  and  feet ;  immatures,  or  one-year-olds ,  which  have  a  brownish 
black  head,  whit©  tail,  black  bill  and  black  legs  and  feet;  and  juveniles, 
or  young  of  the  year,  which  have  a  grayish  bronn  head,  white  tail  with  a 
broad  subterminal  black  band,  brown  biH,  and  brown  legs  and  feet 
( Figs  0  3  and  4)„ 

While  collecting  specimens  of  adult  Franklin ss  Gulls,  it  was  observed 
that  there  was  a  variation  in  the  coloration  of  the  wing  tips0  The  amount 
of  black  in  'the  tips  of  the  two  outermost  primaries  appeared  to  occur  in 
various  patterns.  Young  of  the  year,  at  the  time  of  first  flight,  are 
easily  recognized.  The  entire  tips  of  their  two  outermost  primaries  are 
black.  The  sexually  immature  or  ©ae~y@ar«*®ld  birds  have  approximately 
three-fourths  of  the  tips  of  th©  two  outermost  primaries  black.  The  wing 
tips  of  these  one-year-old  birds  are  quite  similar  to  those  of  wing  class 
I,  Fig,  26,  These  two  groups  of  birds  are  easily  separated,  Th©  problem 
was  -to  obtain  a  means  of  aging  birds  after  they  reach  sexual  maturity, 
which  is  believed,  in  most  cases,  to  be  from  two  years  and  older.  The 
author  separated  all,  sexually  mature  Franklin ?s  Gulls  which  were 
collected  into  si x  'wing  classes,  1  through  VI  (Fig,  26),  These  wing 
classes  w©r©  determined  by  the  amount  of  black  color  on  th©  tips  of  the 
two  outermost  primaries.  Class  I  has  the  maximum  amount  of  black  which 
decreases  in  amount  through  the  various  classes  to  Class  VI,  which  has 
the  minimal  amount  of  black,  as  noted  in  Fig,  26, 

As  mentioned  earlier,  th©  bursa  has  been  used  as  an  age  criterion 
for  numerous  species  of  birds.  In  Fig,  2?,  bursae  lengths  longer  than 
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Fig,  260 


Wing  classes  of  sexually  mature  Franklin  %  Gulls,  Not©  the 
amount  of  black  coloration  in  the  tips  of  the  outermost  primaries 
Wing  class  I  has  the  maximum  amount  of  black  which  decreases 


o 


to  the  condition  depicted  in  wing  class  VI 0 
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Fig0  2?  o  Relationships  between  wing  classes  and  length  of  burs  a'  in 
sexually  mateire  Franklin* s  Gulls  collected,  in  1964,  1965 
and  1966  „ 
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1  rum,  are  plotted  against  wing  classes 0  This  figure  suggests  a 
relationship  between  longer  bursal  lengths  and  wing  class  I,  which  has 
the  maximum  amount  of  black  on  the  primaries,  and  shorter  bursal  lengths 
with  lesser  amounts  of  black,  The  wing  classes  correlate  with  age, 
however,  no  definite  conclusions  can  be  made  until  some  known-aged 
birds  have  been  collected 0 

Food.  Habits 

Coiling©  (192?)  studied  the  stomach  contents  of  644  BXaek-headed 
Gulls,  most  of  which  had  been  ©©Heated  in  Scotland  over  a  period  of 
three  years.  For  the  months  of  April  through  July,  a  study  of  298  speci¬ 
mens  revealed  that  insects  composed  4-0  percent  of  the  total  food  of 
these  birds.  The  percentages  of  insect  food  items  were  distributed 
as  follows  s  Hemiptera  (0 85)9  Plecoptera  (0,5),  Trichop tera  (0,5), 
Coleoptera  (61,5),  Lepidoptera  (19),  H^menoptera  (2,5)  and  Diptera  (15«5)o 
The  BXaok-hoadod  GUI's  diet  consists  of  approximately  one-half  as 
much  insect  material  as  that  ©f  Franklin* s  Gulls,  which  is  88  percent 
insects  (Table  XII),  However,  Coleoptera  contributes  the  largest  quantity 
of  insect  food  material  for  both  species,  61  and  4-6  percent  respectively. 

Many  writers  have  remarked  on  the  ability  of  Franklin  *s  Gills  to 
control  grasshoppers  and  prevent  their  reaching  destructive  levels, 

Bradhaw  (1934')  and  Gardner  (192?)  both  mention  observations  of  Franklin's 
Gulls  feeding  on  grasshoppers  and  locusts,  DuMont  (1944)  states  with 
reference  to  these  birds  that  they  91  feed  largely  over  or  near-by 
agricultural  land  and  must  b©  a  great  factor  in  insect  destruction, 
principally  of  grasshoppers,8’  Nice  (1962)  states,  ’’the  Franklin's  Gull, , , , 
which  nesfe  abundantly  m  the  Delta  Marsh,  is  a  prairie  species,  subsisting 


' 


■ 


106 


Table  XII.  Food  material  from  27  adult  Franklin’s  Gulls 
collected  at  Hay  Lakes,  Alberta,  in  1966.* 


No.  of  gulls 
Date 


3  3  3  2  4 

April  May 

25  2  13  24  31 


2  2  2  2 

June 

9  16  25  1 


2  2 
July 
9  21 


Invertebrate 

Oligochaeta 

Arachnida 

1(1) 

1(1) 

Insec ta 

Odonata* 

1(8) 

1(1) 

Zygoptera 

Hemiptera 

i(n) 

1(11) 

Corixid.ae 

1(1) 

2(4) 

2(28)  Kf) 

2(34) 

Notonectidae 

2(1) 

Gerridae 

Pentatomidae 

Cydindae 

2(1) 

1(1) 

Coleoptera+ 

1(16) 

Carabidae 

1(1) 

1(1) 

2(4)  1(57) 

2(10) 

Dytiscidae 

2(9) 

3(73) 

1(1) 

2(T)  1(T) 

1(1) 

Staphylinida e 

id) 

Hydro  phil  idae 

2(1) 

2(31) 

2(1) 

Silphidae 

Elateridae 

1(1)  1(1) 

1(1) 

Scarabaeidae 

Curculionidae 

Byrrhidae 

1(3) 

id) 

1(5)  2(73) 

1(68) 

Trichoptera+ 

1(8) 

Phryganeidae 

1(6) 

Lepidoptera+ 

Diptera+ 

1(1) 

Tipulidae 

Chirononidae 

1(22) 

1(10) 

1(42) 

1(1)  1(29) 

id) 

Hymenoptera 

Ichneumonidae 
Formic idae 

1(1) 

Unidentified 

1(25) 

2(20) 

1(31) 

2(17)1(12) 

Mollusca 

1(9) 

Vegetation 

Seeds 

1(1) 

1(18) 

1(1) 

Grit 

2(1) 

id) 

2(32)2(13) 

1(T )  2(1)  2(2) 

KD 

Debris 

2(16) 

1(67)3(44) 

1(13) 

1(5) 

1(T) 

1(T) 

1(24) 

1(60) 


1(T) 


1(T) 


1(10) 

1(1) 

1(2) 


(75; 


1(2) 


1(1) 

1(1)  1(9) 
1(14 


*!'ne  first  figure  represents  tile  number  of  gulls  in  which  the  food  material 
occurred.  The  figure  in  parenthesis  indicates  the  percentage  of  the  total 
content  by  volume  for  that  collection  period.  "T"  represents  trace  (less 
than  0.1  ml.).  "Unidentified"  material  could  only  be  determined  to  the 
Class  Xnsecta, 

+ These  could  only  be  identified  to  Order. 


Total 


l(.i) 

1(1) 

2(.8) 

2(2) 

8(7) 

2(T) 

3(1) 

1(1) 

1(1) 

2(3) 

8(13) 

11(16) 

1(1) 

7(3) 

1(1) 

2(1) 

7(11) 

1(1) 

l(.l) 

1(1) 

K.9) 

2(1) 

1(1) 

1(1) 

5(12) 

1(1) 

l(.l) 

7(16) 

1(1) 

4(2) 

15(2) 

9(7) 
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largely  ©n  grasshoppers  in  the  stammer,9'"  The  basis  for  Nie©*®  observa¬ 
tion  was  not  mentioned  o 

RothweHer  (i960)  identified  food  items  from  108  FrankXin*s  Gulls 
collected  from  April  through  September  in  19.58  and  1959  at  Freezout 
Lake,  Montana 0  H©  found  that,  by  far,  th©  most  important  food  items  for 
‘these  birds  were  insects.  He  recorded  the  following  frequencies  in  per¬ 
cent,  of  insect  families  s  Gorixidae,  25?  Carabidae,  h3?  Bytiscidae,  23* 
HydrophUidae,  16?  Searabaeidae,  ?3?  and  Chir  ©nomida© ,  33 «  In  April  f 
May  and  June,  Scarabaeidae  was  the  most  abundant  food  in  gull  crops  or 
stomachs,  shifting  to  Car&bida©  and  Formicidae  in  JuXy0  He  found,  as 
was  discovered  at  Hay  Lakes,  that  wheat  and  barley  were  the  most  frequent 
vegetative  food  items,  Franklin*®  Gulls  at  Freezout  Lake  had  ingested 
the  following  food  material  which  was  different  from  that  at  Hay  Lakes  s 
Orthoptera,  Amphibia  and  ^identified  vertebrates  (Rothweller,  1960)o 

Franklin1  s  Gif -Is  obtain  most  of  their  food  on  th®  wing  through  the 
capture  of  airborne  insects.  Feeding  occurred  over  the  study  areas  and 
the  adjacent  land  under  cultivation.  Soft-bodied  forms  of  insects  would 
account  for  the  large  quantity  of  " unidentdf led”  insect  material,  since 
they  would  be  rapidly  ground  up, 

A  total  of  2?  adult  Franklin* s  Gulls  in  1966  were  analyzed  for 
food  items.  When  the  gulls  arrived  in  th®  latter  part  ®f  April,  an 
average  @f  one  male  and  ©n©  female  were  collected  at  weekly  intervals 
until  departure  in  th©  latter  part  ©f  July,  Whenever  possible,  th© 
invertebrate  food  material  was  classified  to  Family,  In  Table  XII, 
the  division  n unidentified"  refers  to  material  which  was  so  pulverized 
that  recognition  beyond  Insecta  was  impossible,  ’’"Vegetation9”  consisted 

r 

mostly  of  grain,  primarily  wheat  and  barley,  "Grit"  includes  primarily 


108 


tli©  small  stones  utilised  in  grinding  up  food0  The  category  of  91  debris n 
included  mscellaneous  items  such  as  garbage  and,  in  most  eases,  mud* 

The  final  colramn  in  the  table  represents  the  total  number  of  specimens 
in  which  the  food  material  occurred,  followed  by  the  percentage  of  the 
total  content  by  volume  for  all  2 7  specimens 0  Sine©  there  appeared  to 
b©  no  difference  in  food  items  eaten  by  male  or  female  adult  gulls,  fh© 
sex  @£  each  gull,  collected  was  not  included  in  Table  XII 0 

From  T&bl©  XII,  it  can  be  seen  that  the  volume  of  total  food  items 
for  the  entire  coHection  period  consisted  ©f  insects,  88  percents  debris, 

?S  vegetation,  2s  grit,  2%  and  other  invertebrates,  i* •  The  insect 
material  present  can  b©  subclass  if  led  as  follows s  Coleoptera,  46  percents 
Diptera,  12 j  Hemiptera,  7s  Odonata9  3»  Trichoptara,  2s  Lepidoptera,  Is 
Hymenoptera,  is  and  unidentified  insects,  160  Further  ealetlations  ©f 
my  data  to  frequency  of  ecsurrene©  were  mad®  in  order  to  make  comparisons 
with  Rothweller’s  (i960)  findings,  which  ware  given  in  frequency  of 
occurrence  but  not  by  volume 0  Of  the  gulls  collected  at  Hay  Lakes,  the 
following '  frequencies  of  insect  items  for  all,  birds  w ©res  C@ri3d.da®, 

30  percent?  Carabid&a,  30  s  Dytiseida©,  41  s  Hydr@pkO.idae,  26  s  Scarabaeidae, 
26  s  and  GMronomMa®,  19. 

The  sequence  ©f  insect  food  items  may  be  described  on  &  monthly  basis 
over  the  breeding  period *  For  the  Hay  Lakes  study,  Dytiscida©  was  the 
most  frequent  insect  food  and  CMronsmida©  had  the  largest  volume  over 
the  entire  breeding  season,.  During  the  month  of  May  the  gulls  ingested 
primarily  Dytdscida®,  then  Corixidae  and  finally  CMrmomida©*  The  following 
month  they  began  eating  mainly  Corixidae  and  progressed  to  Carabida©  and 
finally  Scarabaeidae  at  the  end  of  June*  During  Ihe  month  of  July,  the 
gulls  began  with,  greatest  quantities  of  Scarabaeidae,  progressing  to 
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Gar&bida©  and  family  ending  with  Lepidoptara0 

The  results  appear  to  be  similar  for  food  items  from  gulls  collected 
at  Hay  Lakes.  Alberta  by  the  anther  and  at  Freozouit  Lake,  Montana  by 
Rothweiler  (i960),  for  identical  collection  periods,  April  through  July, 
The  six  most  frequent  insect  families  represented  in  Rothweiler1©  study 
were  also  the  most  frequent  from  Hay  Lakes 0  The  lack  of  Orthopterous  from 
the  Hay  Lakes  gulls  is  both  a  f motion  of  a  low  incidence  of  these  insects 
in  this  particular  area  and  their  hatching  time  of  late  July,  which 
occurred  at  th®  end  of  the  sampling  period,,  Small  mammals,  such  as  shrews 
and  mice,  were  ingested  by  FTanklin®s  GuUs  as  observed  by  the  authors 
Hay  Lakes  gulls  had  ingested  moUusks  (snails)  5  Freezort  Lake  gulls  had 
no t0  Frankl.in1®  Gulls  in  both  locations  had  eaten  similar  miscellaneous 
foods,  such  as  vegetation,  grit  and  debris „  Th©  differences  between  these 
two  studies  and  also  from,  earlier  findings  may  represent  the  varying 
availability  of  food  materials  among  locations  0 

Pesticide  Residues 

It  has  been  found  that  Bobwhltes  (Collnus  Virginians)  fed  insecti¬ 
cides  los©  weight,  doe  to  a  loss  of  appetite,  and  weight  loss  is  generally 
more  pronounced  and  of  longer  duration  for  insecticides  administered  at 
higher  levels  (Dahlen  and  Haugen,  195^)  <>  It  has  been  reported  by  Stick©!, 
Hayn©  and  Sticks!  (1965)  that  if  Woodcocks  (Phllohela  minor)  containing 
sub-lethal  doses  of  pesticides  ar®  starved,  they  will  show  pesticide 
poisoning  symptoms  before  dying u 

Cooeh  ( 1964)  f ound  that  Mallards  (Anas  platrphynohos )  which  laid 
eggs  containing  only  2  p0psm0  DDT  had  significantly. lower  hatching  success 
than  eggs  without  residues.  Lock!©  and  Ratcliff©  (1964),  studying  the 
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eggs  ©f  Golden  Eagles  (Aqulla  ©hrysdetos)  In  Scotland,  found  no  evidence 
that  insecticide  residues  ©f  Dieldrin  below  1  p0p0m0  had  any  noticeable 
effect  ©n  hatching  success 0  Stickel  et  al0  (1965)  found  that  one  Woodcock 
containing  7o9  p0p0m0  DDT  in  its  tissues  died  during  a  ten  day  semi-starva- 
tion  period o 

In  Herring  Gulls,  Keith  ( 1.966)  found  that  ©f  115  nests  from  Lake 
Michigan,  between  30  to  35  percent  of  the  eggs  did  not  hatch*  He  oolXeetad 
a  sample  ©f  nine  eggs  from  this  ©@X@ny  and  analysed  for  insecticide  resi- 
dues *  It  ms  found,  by  calculation  ©n  a  wet  weight  basis,  that  the 
eggs  averaged  19 *0  p„p„m0  of  DDT,  202 o0  of  DDE  and  6o0  of  ODD. 

i 

Vermeer  (196?)  found  that  California  and  Ring-billed  Gulls  at 
Miquelon  Lake,  Alberta  contained  mean  residua  contents  in  the  brain  of 
206  PoPoiio  DDE,  0o25  DDD,  and  0OG?  DDT,  and  23„0  p0p0m0  DDE,  0.12  DDD 
and  0o0 6  DDT,  respectively 0  The  equivalent  figures  for  the  uropygeal 
gland  were  20oQ  p0p0m0  DDE,  0o38  DDD,  and  0oi6  DDT  for  California  Gull® 
and  3D o0  p0p0m0  DDE,  0o40  DDD,  and  0„i4  DDT  for  Ring-billed  GuHs0 
Vermeer cs  study  showed  higher  residue  levels  ©f  DDE,  DDD  and  DDT  in  the 
brain,  than  'those  of  Franklin ?s  Gulls  upon  arrival  at  the  breeding  ground 
in  the  spring  (Table  XIII)  „  He  found  levels  of  DDE  in  the  uropygeal 
gland  in  California  and  Ring-billed  Gulls  that  were  higher  and  levels  of 
DDD  and  DDT  that  were  lower  than  those  in  Franklin* s  Gulls  0  Vermeer  (196?) 
believes  that  insecticide  residues  were  not  responsible  for  infertility 
or  embryonic  death?  in  California  and  Ring-billed  Gulls  at  Miquelon 
Lak@fl  Alberta o 

During  the  summer  of  1966,  Franklin0®  Gulls  were  collected  and  sent 
for  an  analysis  of  pesticide  residues,.  Thirty  eggs  and  26  of  each  of  the 
following  groups  were  analyzed s  ad'ult  gulls  at  arrival  on  the  colony? 


Table  XIII ,  Average  levels  of  pesticides  in  parts  per 
million  from  tissues  of  Franklin’s  Gulls 0 
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Dieldrin 

DDE 

DDD 

DDT 

Total0 

Adults  (Arrii 

r&l)* 

UPG5" 

O'  ,  992 

2,180 

0,641 

1,114 

4.779 

L 

0,215 

0,424 

0,091 

0,244 

0,919 

GIT 

0,138 

0,261 

0,142 

0,150 

0,572 

B 

0  *  094 

0,396 

0,128 

0.574 

0.998 

Adults  (Departure) 

UPG 

0,395 

2,039 

0,502 

0,630 

3.346 

L 

0.100 

0,371 

0 

O 

1,109 

1,409 

GIT 

o0©5i 

0,1.91 

Cp  106 

0,108 

0,415 

B 

0,053 

0,225 

Ool  88 

0,204 

0.563 

Young  (Living) 

UPG 

Op  455 

0.558 

0,713 

1-359 

2,12.2 

L 

0,053 

0,065 

0,062 

0,110 

0,190 

GIT 

0  o  054 

0,039 

0,044 

0,079 

0,114- 

B 

0,022 

0,092 

0,1?9 

0,165 

0,351 

Young  (Bead) 

B 

0,229 

T 

0,229 

Eggs 

0,293 

0,4-62 

T 

o,eo6 

0,755 

♦Each  sample  of  birds  consisted  ©f  twenty-six  specimens  j  the  eggs 
numbered  'thirty , 

+Symbols s  UPG,  uropygeaX  gland?  L,  liver?  GIT,  gastrointestinal 
tract?  B,  train o  Young  (Living)  were  birds  found  alive  and  collected? 
Young  (Dead)  were  birds  found  dead, 

©Total  pesticide  values  as  equivalents  of  DDT, 

^Traces  below  the  limit  of  detection  (less  than  0*001  p,p,m0). 
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adults  at  departure  from  the  colony?  live  young?  and  dead  young „ 

Pesticide  residues  were  determined  for  the  uropygeal  gland,  liver, 
gastrointestinal  tract  and  brain 0  Mesenteric  fat  was  not  present 
in  large  enough  quantities  to  be  analyzed  0  The  dead  young  had  only 
the  brain  tissue  analyzed,,  All  the  samples  were  analyzed  for  the 
following  residues s  Lindane,  Hept&chXor,  Aldrin,  Telodrin,  DDT,  DDD, 

DDE,  Dieldrin,  Endrin  and  M©th©xyehl@r0  Of  these,  only  BieXdr in,  DDT 
and  its  breakdown  products  DDD  and  DDE  were  present,, 

Table  XIII  shows  the  results  ©f  the  pesticide  analysis,,  Generally, 
the  adult  guHs  had  much  less  Dieldrin,  DDE,  DDD  and  DDT  upon  departure 
than  upon  arrival,  with  the  exception  of  some  residues  of  DDD  and  DDT 
in  tli©  liver  and  residues  of  DDT  in  brain  tissue 0  This  would  indicate 
that  residues  had  been  passed  t©  and  filtered  out  by  the  liver 0  The 
combined  total  ©f  all  residues  ©f  the  adults  showed  a  lower  level  at 
departure  in  most  tissues,  with  the  exception  of  the  liver 0  At  arrival, 
the  brain  level  was  0O  998  p0p0m0  and  at  departure  it  had  lowered  t© 

0o563  p0p0m0  This  would  support  the  belief  that  more  pesticide  residues 
were  obtained  on  their  wintering  grounds  and  migration  route  than  on 
their1  breeding  grounds 0  However,  birds  with  greater  residues  may  have 
died  before  departure,, 

When  the  residues  ©£  the  living  young  were  compared  with  these  of 
adults  at  departure,  the  young  birds  contained  an  80  percent  lower  pesti= 
cid©  level  than  did  the  adults „  The  combined  total  ©f  ail  residues  is 
less  for  the  living  young  than  either  group  of  adults,  DDE  was  found 
to  b©  more  concentrated  in  the  brain  tissue  of  young  birds  found  dead 
‘than  in  th©  live  young „  However,  the  live  young  were  found  to  have  a 
greater  combined  total  of  all  residues  in  “the  brain  tissue  than  did  the 
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dead  young. 

Eggs  contained  the  following  levels  of  residues  %  DDE,  0,462  p0p0m0  5 
DDT9  0 , 229  p0poiri0  °  and  Dieldrin,  0o293  p0p0m0  Only  one  gull  ©gg  was 
collected  that  had  a  level  as  high  as  that  reported  by  Gooch  ( 1964)  g  it 
had  2,114  p,p0m,  of  DDT  8  The  average  level  of  DDT  in  eggs  was  Q,?55 
pop0m0  No  evidence  was  found  of  low  hatching  success  due  to  pesticides , 

The  highest  pesticide  residue  obtained  from  a  single  Franklin Bs  Gull 
was  an  adult  which  had  20,800  p,p0m0  of  DDT  in  its  liver  at  ‘the  time  of 
departure  from  its  breeding  ground.  The  highest  level  obtained  from  a 
young  gill  was  a  live  bird  which  had  15,171  p0p,m0  of  DDT  in  its 
uropygeal  gland. 

It  is  apparent  from  Table  XIII  ‘that  pesticide  residues  accumulated 
in  certain  tissues  more  than  in  others.  The  tissues,  ranked  from  greatest 
concentration  to  the  least,  axe  as  follows  %  uropygeal  gland,  liver, 
brain  and  gastrointestinal  tract.  Since  all  of  'these  pesticides  act 
primarily  on  the  nervous  system,  the  values  reported  for  the  brain  are 
probably  the  most  important. 

There  was  n©  evidence  of  mortality  in  Franklin 3  s  Gulls  due  to  th© 
direct  effect  of  pesticides.  However,  many  juveniles  appeared  to  behave 
abnormally  on  various  occasions.  Young  which  appeared  very  active,  later 
became  inactive.  As  previously  mentioned,  many  young  which  were  being 
weighed  dally  in  order  to  construct  a  growth  curve  would  begin  to  lose 
weight  for  a  period  of  several  days  just  prior  to  death.  When  examined, 
these  gtiLls  showed  no  signs  of  external  injuries  or  abnormalities ,  The 
combined  level  of  all  residues  in  the  brain  obtained  from  a,  sample  of 
dead  young  was  0,229  p,p,m.  This  is  /below  th©  lethal  dosage  level  for 
Woodcocks  stated  by  Stick®!  at  al,  (1965)o  Some  of  th©  jwenal  gulls, 
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as  they  wer©  dying,  showed  the  following  symptoms  2  listless  ness,  tremors 
and  uncoordinated  museeGL&r  activity.  These  symptoms  are  character  is  tically 
seen  in  birds  poisoned  by  chlorinated  hydrocarbons  (Rudd,  1964),  It  was 
noticed  that  the  young  which  lost  weight  just  prior  to  death  failed  to 
regurgitate  food  when  picked  up  for  weighing.  This  possibly  indicates 
that  no,  food  was  being  obtained.  It  is  possible  that  the  juvenal  gulls, 
because  ©f  abandonment  by  their  parents,  had  to  obtain  their  own  food  and 
hence  may  have  starved.  Thus  starvation  my  have  allowed  sub-lethal 
residue  levels  to  become  lelhal,  Mora  research  is  needed  on  Franklin  *s 
Gulls  to  determine  the  relationships  between  pesticide  residues  and 
starvation. 
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CONCLUDING  DISCUSSION 

Franklin's  Gulls  appear  to  be  very  similar  to  European  Black-headed 
GuHs  in  those  phases  of  the  breeding  biology  which  have  been  studied. 

In  size,  Franklin's  Gulls  would  appear  quite  similar.  Dwight* s 
measurements  (in  millimeters)  for  the  wculmenM  and  “bill  depth  at  base83 
for  bote  species  are  as  follows  s  female  Franklin's  Gull  eubaen,  29 0Z 
(2?  to  33) ,  . male  euLmen,  30„7  (29  to  34')  ?  equivalents  for  Black-headed 
Gulls  are  33L5  (3 0  to  33)  and  33o6  (31  to  37) „  The  bill  depth  at  base 
wass  female  Franklin's  Gull,  8c6  (8  to  9)  and  male,  9.0  (8.5  to  10)? 
equivalents  for  Black-headed  Gulls  are  8„1  ■  (8  to  8.5)  and  8„8  (?05  to 
9»5)o 

The  plumages  in  the  three  age  classes,  juveniles,  one-year-olds  and 
adults,  are  very  similar  in  both  of  these  species.  Juveniles  ©f  both 
birds  have  grayish  brown  heads  and  white  tails  with  a  broad  subterminal 
black  band.  The  coloration,  however,  of  bills,  legs  and  feet  differs 
between  tee  two  species 0  Juvenal  Franklin ®s  Gulls  have  brown  bills,  legs 
and  feet,,  while  jweml  Bla ask-headed  Gulls  have  flesh-colored  bills,  legs 
and  fee  to 

The  heads  of  the  one-year-old  gulls  of  both  species  are  partially 
colored  in  brownish  gray  and  bote  have  white  tails „  The  bills,  legs  and 

•  1 

feet  of  Franklin's  Gulls  are  black  while  Black-headed  Gulls  have  reddish 
colored  bills,  legs  and  fe©t„ 

The  adults  of  both  species  have  white  tails  and  dark  red  bills, 
legs  and  feet*  The  head  of  the  adult  Franklin's  Gull  is  slate-black 
and  that  of  tee  adult  Black-headed  Gull  is  brown. 

Both  species  select  similar  nesting  habitats,  inland  marshes  and 
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lakes 0  Both  are  colonial  breeding  species,  preferring  nesting  sites 
within  a  few  feet  of  open  water <,  Both  species  are  almost  identical 
with  regard  -to  clutch  size,  laying  internals,  incubation  shifts,  incuba¬ 
tion  periods  and  embryo  growth „ 

The  two  major  areas  of  differences  appeared  to  'be  in.  feeding  habits 
and  overall  reproductive  success 0  The  Black-headed  GuDJs  diet  consists 
of  only  40  percent  insects,  contrasted  with  88  percent  for  Franklin1  s 
Gulls  0  This  may  be  a  function  of  the  availability  of4  food  items  at  a 
particular  location,  The  other  major  difference  is  the  higher  overall 
reproductive  success  ©f  Black-headed  Gulls ,  This  seems  to  be  a  result 
of  the  favorable  adaptation  of  this  species  to  human  influence,,  Black- 
headed  Gulls  appear  to  be  less  affected  by  human  disturbance  than 
Franklin*  s  Gulls ,  This  may  be  a  result  of  the  proximity  of  the  Black¬ 
headed  Gull  colonies  to  large  human  population  centers .  Franklin *s 
GuH  colonies  in  Canada,  in  most  cases,  are  isolated  and  are  some  distance 
from  human  population  centers  0  Black-headed  Gulls  probably  have 
adapted  to  human  disturbance  which  has  existed  for  some  time  in  most 
European  countries . 

In  view  ©f  the  many  similarities  between  Lupus  piplxcan  and  its 
European  relative,  Laras  ridlbundus ,  the  author  would  like  to  suggest 
that  they  are  more  closely  related  than  presently  regarded  and  that  they 
might  be  considered  as  being  cons pacific 0 
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SUMMARY 

A  study  of  the  breeding  biology  of  Franklin's  Gulls,  Larus  pipixcan, 
was  carried  out  in  central  Alberta  during  the  breeding  seasons  of  1964, 

1965  and  1966.  Very  little  information  is  available  at  present  for  this 
species „  Therefore,  the  primary  objective  of  the  study  was  to  expand 
knowledge  of  the  breeding  biology  so  that  a  comparison  could  be  made  with 
various  old  world  gulls,  primarily  the  Black-headed  Gull. 

The  most  important  limiting  factor  for  reproductive  success  appears 
to  be  the  amount  of  precipitation  prior  to  and  during  the  breeding  season. 

The  gulls  will  not  nest  is  weather  conditions  are  such  that  emergent- 
vegetation  is  not  present  during  the  breeding  season.  A  prerequisite  for 
the  initial  stage  of  nesting  is  the  presence  of  emergent  vegetation, 
either  Scirpus  acutus  or  Typha  latifolia.  If  prolonged  periods  of  cold 
weather  and/or  heavy  precipitation  occur,  during  any  one  of  the  following 
periods  %  laying,  incubation,  hatching,  and  growth  of  young,  productivity 
probably  will  be  lowered.  Long  periods  of  heavy  precipitation,  such  as 
occurred  between  June  26  and  28,  1965,  result  in  a  rise  in  water  level. 

The  effect  of  the  rise  of  six  inches  in  June,  1965  was  a  dismantling  of 
nests,  followed  by  a  loss  of  eggs  into  the  water.  Heavy  precipitation, 
accompanied  by  low  air  temperatures,  may  result  in  the  death  of  many  chicks 
from  exposure.  This  lowered  the  reproductive  success  in  June,  1965  by 
15  percent. 

The  prime  nesting  sites  are  those  nearest  to  open  water.  Nests  are 
constructed  on  foundations  of  the  previous  year’s  growth  of  dominant 
emergent  vegetation.  The  same  vegetative  remnants  are  used  for  nest- building 
material.  The  average  density  of  nests  was  one  nest  per  80.7  square  feet. 
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Laying  began  on  May  12,  1965  and  lasted  21  days,  with  the  mean  occur¬ 
ring  on  May  21 ,  Th©  laying  means  for  1964  and  1966  were  May  18  and  22, 
respectively o  Both  the  laying  of  replacement  clutches  by  adults  and  laying 
by  one-year-old  gulls  occurred 0  The  laying  interval  between  egg  I  and 
egg  II  was  2,35  day?;  and  between  egg  II  and  egg  III  was  1,96  days  0  Th© 
average  clutch  sis©  was  2,16  and  the  average  ©gg  size  was  36 ,0?  by 
51.92  mm. 

The  average  length  of  incubation  for  all  eggs  was  24 0 6  days. 

Incubation  beg, an  with  th©  laying  of  ‘the  first  ©gg,  but  increased  in 
intensity  after  completion  of  the  clutch.  Both  sexes  shared  in  incubation 
duties.  The  average  incubation  shift  was  two  hours  and  39  minutes, 

Th©  period  of  most  rapid  weight  increase  of  embryos  oeeurred  between 
6  to  10,5  days,  a  doubling  'in  weight  occurring  every  li  days,  Thera  was  a 
decline  in  th®  rat©  of  weight  increase  from  day  10,5  to  day  13*  a 
doubling  during  this  period  required  2j  days.  This  was  followed  by  a 
brief  return  to  the  former  rate,  a  doubling  during  a  if-day  period,  from 
day  13  to  day  14,5.  The  remaining  rates  of  increase  steadily  declined. 

The  largest  embryos  were  not, necessarily  produced  by  the  largest  eggs, 

Th©  hatching  period  in  1965  began  on  dune  9  and  lasted  1?  days,  with 
a  mean  occurring  on  June  15.  The  mean  hatching  date  in  1964  was  June  16, 
Two- thirds  of  all  eggs  laid  did  not  hatch.  Of  these,  'th©  greatest 
loss,  66  percent,  was  due  to  predation  by  Franklin* s  Gulls,  Areas  of 
minimal  disturbance  showed  only  a  25  percent  egg  loss.  The  major  cause 
of  death  in  the  young  gulls  appears  to  be  from  pecking  by  adults.  Young 
birds  that  wander  onto  the  nesting  ‘territory  of  neighboring  gulls  are 
either  driven  away  or  peeked  to  death. 

All  aspects  of  reproduction  were  more  successful  in  1964  than  in 
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19^5 o  The  average  dutch  size  in  1964  was  2,2  and  in  1965  it  was  2„i„ 

The  hatching  success  in  1964  was  1„69  young  per  clutch  or  7517  percent 
and  in  1965  it  was  1,2?  young  per  clutch  or  60.4  percent.  The  fledging 
success  in  1964  was  0,34  young  per  dutch  or  20 „ 4  percent  and  in  1965  it 
was  0oi6  young  per  clutch  or  12,2  percent. 

The  average  weight  and.  age  at  Hedging ,  or  first  flight,  were  269 
grains  and  30  days,  respectively. 

Human  disturbance  by  tie  author  on  the  study  areas  definitely  lowered 
the  reproductive  success.  The  most  critical  disturbance  occurred  during 
nest-marking  activities.  The  closer  the'  nest-marking  date  to  the  laying 
or  to  'the  hatching  peaks,  the  higher  the  reproductive  -success.  Study  areas 
marked  one  day  before  the  hatching  peak  had  a  hatching  success  of  75  percent 
while  those  marked  ten  days  in  advance  had.  only  a  20  percent  success . 

Marking  several  days  after  these  peaks  was  less  detrimental  than  marking 
several  days  before  the  peaks,  AH  experimental  procedures  which  required 
the  author  to  spend  time  on  the  study  areas,  increased  disturbance.  The 
greater  the  disturbance,  the  lower  the  productivity.  Any  experimental 
procedures ,  such  as  pr®~numbered  stakes,  which  reduced  the  time  spent  on 
the  study  area,  had,  a  less  detrimental  effect  on  productivity.  Various 
procedures  such  as  fencing  around  nests,  on  different  study  areas  and  at 
different  times  during  the  breeding  period,  contributed  to  results  which 
tend  to  support  this. 

Nests  located  closest  to  the  observation  blind  were  tee  first  to  be 
abandoned  and  those  farthest  away  were  abandoned  last  or  not  at  all. 
Proximity  of  nests  to  one  another  and  be  other  pairs  of  gulls  may 
influence  the  sequence  and  occurrence  of  abandonment  of  the  nests 0 

At  the  time  when  the  ovary  and  oviduct  reach  their  maximum  sizes, 
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laying  also  is  at  a  maximum,,  If  the  laying  mean  is  known,  a  prediction 
of  the  growth.  curve  ©f  preovulatory  follicles  and  the  regression  of  the 
postovulatery  follicles  is  possible*,  The  examination  of  a  postbreeding 
ovary  tinder  a  dissecting  microscope  wHL  ascertain  whether  a  female  has 
laid  eggs  and,  in  most  eases,  win  reveal  how  many  eggs  have  been  laid. 

The  male  reproductive  tract  was  at  a  much' more  advanced  state  at  arrival 
than  was  that  ©f  the  female  0 

Male  and  female  Franklin  %  Gulls  are  so  similar  in  eol@ra.tica  that 
color  can  not  be  used  to  separate  'the  sexes,  In  14  external  measurements 
of  adults  9  -the  males  tended  to  b®  larger  than  the  female®  0  "BUI  depth/9 
at  both  the  base  and  angle,  and  "bill  length"  separated  the  sexes  most 
often o  A  "bill  index8*  was  obtained  by  multiplying  bill  length  and  depth „ 

It  was  found  to  separate  the  sexes  of  adult  birds  in  80  percent  of  the 
cases  „ 

Th©  bursa  in  the  youngest  adults  appears  to  be  as  large  as  i.5  mm, 
and  decreases  in  si&e  to  2  mm0  in  older  birds  0  It  finally  disappears 
when  the  birds  reach  maturity 0 

The  black  wing  tips  ef  the  two  outermost  primaries  in  adults  may 
be  separated  into  six  wing  classes  0  Th©  two  outermost  primaries  with  the 
maximum  amount  of  black  appear  to  be  from  the  youngest  birds  0  Those  'with 
th®  least  amount  of  black  probably  belong  to  the  oldest  birds  0  The 
wing  classes  may  become  a  reliable  indicator  of  age  of  adiflLts  with 
confirmation  of  known-aged  wing  classes  „ 

Food  of  the  adult  birds  consisted  of  88  percent  Insecta,  of  which 
45  percent  were  C©Xeoptera0 

Residues  of  both  DieXdrin  and  DDT  with,  its  breakdown  products  DDD 
and  DDE,  were  found  in  adults,  young  and  eggs  0  The  highest  level  obtained 
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was  in  an  adult,  which  had  20.8  p,p0m,  of  DDT  in  its  liver 0  The  total 
average  levels  ©f  pesticide  residues  in  eggs  was  0.755  p0p0m.  Brain 
tissue  of  adults  contained  0,998  p,p,m,  when  the  binds  arrived  in  the 
spring,  compared  to  0,563  at  departure.  Brain  tissue  from  apparently 
healthy  young  contained  0,35  PoP.m,  compared  to  0,229  p.p.m.  from 
comparable  tissue  from  young  found  dead.  There  were  no  significant 
differences  in  pesticide  levels  found  among  the  adults ,  young  and  eggs. 
Abandoned  young  gulls,  some  of  which  died,  appeared  to  have  symptoms 
very  similar  to  those  of  pesticide  poisoning.  This  may  have  been  caused 
by  sub-lethal  residue  levels  which  became  lethal  during  starvation. 
However,  pesticide  poisoning  did  not  cause  a  major  reduction  in  reproduc¬ 
tive  success, 

Franklin 8 s  Gulls  were  found  to  be  very  similar  to  European 
Black-headed  Gulls  in  the  aspects  of  breeding  biology  that  were  studied. 
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APPENDIX  I 


Length  of  entire  birds  the  distance  from  the  crown  (top  of  the  head) 
to  the  tip  ef  the  longest  recirix. 

Extended  wing  lengths  the  distance  from  tip  to  tip  of  the  longest 
primaries  of  the  outstretched  wings* 


Length  of  closed  wrings  the  distance  from  the  bend  of  the  wing  to  the  tip 
©f  the  longest  primary,  i.©,  the  chord 0 


Tail  length;  the  distance  from  the  tip  of  the  longest  rsctrix  to  the 
point  where  it  emerges  .from  the  skin. 

Tarsus  lengths  the  distance  from  the  point  of  the  joint  of  the  tibio-tarsus 
to  the  point  ef  the  joint  at  the  base  of  the  middle  tee  in  front* 

Middle  to©  lengths  the  distance  from,  the  point  of  the  joint  between 
the  middle  toe  and  the  tarsus  to  the  point  of  the  tip  of  the 
outstretched  to®,  excluding  the  ©law. 

Bill  lengths  the  distance  from  the  tip  of  the  upper  mandible  in  a  straight 
line  to  the  angle  of  the  mouth, 

BUI  depth  at  bases  'the  distance  from  the  ventral  surface  of  the  lower 
mandible  t©  the  dorsal  surface  of  the  upper  mandible  taken  at  the 
feather  X±ne0 

j 

Bill  depth  at  angles  the  distan.ee  from  'the  prominent  ventral  point  on  the 
lower  mandible  ts  the  dorsal  surface  of  the  upper  mandible. 

Bill  widths  the  distance  between  'the  lateral  surfaces  of  the  upper  mandible 
at  the  feather  line. 


Nares  length?  the  greatest  measurable  length  of  the  opening  of  the  nares . 


Head  width?  the  distance  between  the  lateral  surfaces  ef  the  head  taken 
at  a  point  in  line  with  the  eyes. 

Head  length?  the  distance  from  the  feather  line  at  the  base  of  the  bill 
t .  the  most  posterior  portion  of  the  occiput. 

Head  depth?  the  distance  .from  the  ventral  surface  of  the  chin  to  the  dorsal 
surface  ©£  the  crown  taken  at  a  point  in  line  with  the  center  of  the 
eyes , 


